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SUMMARY 

This  report  provides  an  overview  of  the  estimated  pre- 
sent and  future  parking  demands  of  the  Eastern  Massachusetts 
Region . 

Analysis  indicates  that  in  some  areas  of  the  region 
parking  might  well  become  a  critical  factor  in  the  proper 
functioning  of  the  future  transportation  system.  Eight 
study  areas  were  selected  from  the  following  communities: 
Boston   (Boston  Proper  and  Fenway- Jamaica  Plain),  Brockton, 
Cambridge,   Lawrence,   Lowell,    Lynn  and  Quincy. 

Boston  Proper stands  out  as  one  of  the  areas  where 
the  planned  highway  system  will  be  most  affected  by  future 
parking  availability.     The  estimated  future  auto  trips  for 
Boston  Proper  were  used  to  determine  the  1990  demand  for 

(1)     See  Appendix  A  "Boston  Proper" 


parking  spaces  which  showed  a  need  of  119,088  spaces  for  Plan 
A^2)and  110,562  spaces  for  Plan  C^3).     Based  on  these  projec- 
ted auto  trip  estimates,    the  downtown  core  highway  system  in 
1990  could  be  completely  strangled  by  ^ver  50,000  additional 
cars  seeking  a  place  to  park.     These  def iciencx^s  would  be 

( 

even  greater  if  a  significant  number  of  the  present  (14,722) 

curb  spaces  were  eliminated. 

The  1963  estimated  peak  demand  of  49, 096  (5 ) spaces ,  as 

( 6 ) 

compared  to  the  47,920  spaces  actually  inventoried  in  1966  , 
demonstrates  the  existing  critical  aspect  of  parking  in  this 
core  area.     Today  the  demand  already  exceeds  the  supply  and 
may  be  one  of  the  prime  causes  of  the  present  street  conges- 
tion in  the  downtown  area.     The  lessening  of  street  conges- 
tion may  be  accomplished  by  eliminating  on-street  parking; 
however,   this  would  remove  14,722  curb  spaces  and  increase 
the  parking  space  deficiency  as  related  to  the  demand.  The 
total  elimination  of  on-street  parking  appears  remote  in  that 
in  this  report  an  analysis  of  1963  parking  demand  by  type 
revealed  that . 44%  of  the  downtown  parking  was  on-street, 

(2)  Plan  A  -  Composite  Plan    (See  EMRPP  -  Recommended 
Highway  and  Transit  Plan) 

(3)  Plan  C  -  Controlled  Dispersal  Plan   (See  EMRPP  - 
Recommended  Highway  and  Transit  Plan) 

(4)  "1966  BRA  Curb  and  Off-Street  Parking  Inventories" 

(5)  See  Appendix  A 

(6)  "1966  BRA  Curb  and  Off-Street  Parking  Inventories" 


while  45%  was  off-street  lots  and  only  11%  garage  parking. 

The  Cambridge  and  Fenway- Jamaica  Plain  study  areas  may 
also  succumb  to  this  critical  parking  situation;  however, 
detailed  analysis  was  not  undertaken  due  to  a  lack  of  pre- 
sent parking  supply  data. 

In  addition  to  the  highway  oriented  parking,  transit 
related  parking  facilities  for  the  entire  EMRPP  were  anal- 
yzed.    The  1990  projected  parking  demand  at  transit  stations 
shows  a  need  for  71,271  spaces  in  Plan  A  and  42,376  spaces 
in  Plan  C.     These  figures,   when  compared  to  the  1964  exis- 
ting supply  of  17,740  spaces  at  present  transit  stations, 
illustrates  an  enormous  parking  problem.     Unless  these 
transit  related  parking  demands  are  satisfied,  additional 
pressures  for  parking  downtown  will  occur  and  the  downtown 
circulation  system  will  become  even  more  congested  than 
today. 

The  study  of  the   'outer'  communities  such  as  Brockton, 
Lowell,   Lawrence,    Lynn  and  Quincy  indicated  a  decrease  in 
the  1990  highway  oriented  parking  demand.     This  demonstrates 
that  the  outer  communities  destination  trips  or  parking 
demand  may  not  be  as  critical  as  in  the   'inner'  communities. 
However,    the  problem  of  transit  related  parking  facilities 
must  be  a  prime  consideration  of  the   'outer'  communities 
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Regionally  the  1963  peak  auto  parking  accumulation  occur- 
red at  10:00  AM  with  a  space  demand  of  over  111,000  for  the 
eight  study  areas.     The  total  24  hour  trips  by  purpose  for  the 
study  areas  revealed  a  total  of  415,043  of  which  40.7%  were 
work  trips  and  34.9%  were  non-work  trips,   while  the  remaining 
24.4%  were    'other'   trips  which  did  not  have  a  parking  need. 

The  analysis  of  the  24  hour  parking  demand  by  type  showed 
lot  parking  comprising  51.8%  of  total  parking  and  street  park- 
ing 43.4%.     Garage  parking  constituted  only  4.8%P^     Of  the 

total  24  hour  demand  of  343,840,    75.2%  was  free  parking, 

(7) 

leaving  approximately  25%  as  fee  paid  parking. v   '  " 

The  1963  and  1990  estimated  parking  space  demands  were 
derived  by  the  space  estimating  factor  technique  explained 
in  Chapter  III.     The  estimate  obtained  showed  an  average 
growth  of  more  than  40%  in  the  selected  study  areas.  Growth 
rates  for  individual  selected  study  areas  differed  from  a  60% 
increase  to  a  50%  decrease  in  parking  demands.     The  most  sig- 
nificant result     of  the  1963  to  1990  comparisons  was  the  in- 
creased demand  shown  in  the  selected  zonal  study  areas  of  the 
' inner' communities  of  Boston    (Boston  Proper  and  Fenway  -  Ja- 
maica Plain)    and  Cambridge  while  the  selected  zonal  study  areas 
of  the   'outer'   communities  of  Brockton,   Lowell,  Lawrence, 

(7)     See  Chapter  IV 
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Lynn  and  Quincy  showed  decreasing  demands.     This  phenomenon 
is  further  discussed  in  the  report. 

The  impact  of  future  parking  requirements  in  the  region 
will  be  significant  for  both  the  urban  and  suburban  areas. 
Therefore,    it  is  recommended  that  auto  parking  be  a  prime 
consideration  in  all  future  land  development  and  redevel- 
opment programs.     The  most  important  recommendation  is 
that  each  community,   based  on  the  data  in  this  report, 
undertake  a  more  detailed  study  of  its  own  parking  situa- 
tion as  related  to  the  regional  forecast  of  travel. 


5 


CHAPTER  I 


INTRODUCTION 

1 .  Background 

The  future  adequacy  of  parking  or  terminal  facilities 
not  highway  capacity,   may  well  be  the  critical  and  limiting 
factor  in  meeting  the  motoring  public's  needs  in  metropo- 
litan regions.     Even  though  well  planned  and  adequate 
capacity  highways  are  a  region's  lifelines,    the  motor 
vehicle  requires  more  than  this  ribbon  of  pavement.  It 
requires  a  storage  space  for  each  journey's  origin  and 
destination.     It  is  this  storage  space  or  parking  facility 
that  is  examined  in  this  report. 

2 .  Purpose 

A  community  by  community  inventory  of  parking  facil- 
ities in  the  Eastern  Massachusetts  region  is  not  the  intent 
of  this  report.     The  purpose  of  this  report  is  to  analyze 
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the  existing       and  projected motor  vehicle  trips  to  provide 
a  picture  of  the  parking  needs  of  the  region.     In  addition, 
basic  parking  characteristics  such  as  existing  and  projected 
parking  demand,   peak  hour  demand,   parking  type  usage,  parking 
trip  purpose,    etc.,   will  be  developed  and  reported. 
3 .  Scope 

The  Eastern  Massachusetts  Regional  Planning  Project 
encompasses  152  communities  in  eastern  Massachusetts  (See 
map) .     However,   the  analysis  of  motor  vehicle  trips  for 
parking  is  not  necessary  for  all  communities.     Because  of  a 
rural  of  semi-developed  nature,   most  of  these  152  communities 
do  not  generate  significant  trip  activity  to  create  parking 
demand  of  regional  impact.     Therefore,   only  the  larger  densely 
developed  urban  core  communities  are  considered  for  analysis. 
The  major  effort  of  analysis  is  in  Boston,   because  of  its 
size  and  core  city  function  in  the  region. 

(1)  Existing  motor  vehicle  trip  data  is  the  data  obtained 
by  the  1963  Dwelling  Unit  Survey 

(2)  Projected  motor  vehicle  trip  data  is  the  1990  projected 
data  developed  by  Eastern  Massachusetts  Regional  Plan- 
ning Project 
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SCALE  IN  MILES 


Study 

Corrnnumties  Massachusetts  department  of  public  works 

MASSACHUSETTS  DEPARTMENT  OF  COMMERCE  AND  DEVELOPMENT 
In  cooperation  with  the 

Urban  Renewol  Administration  of   the    Department  of 
Housing  and  Urban  Development 

ond  the  United  States  Department  of  Commorce,  Bureau  of  Public  Roods 


CHAPTER  II 
SELECTION  OF  STUDY  AREAS 

The  Eastern  Massachusetts  area,    a  large  complex  urban 
area  of  2,300  square  miles,   comprised  152  cities  and  towns 
in  1963.     This  area  supported  3,600,000  residents  who  each 
day  made  over  8,000,000  trips  in  automobiles,    taxis,  buses, 
street-cars,   rapid  transit  and  commuter  railroad  trains. 
However,    since  much  of  this  high  level  of  activity  takes 
place  in  relatively  few  areas  of  the  region,    it  was  neces- 
sary to  define  these  areas.     Since  concentration  of  urban 
activities  is  one  determinant  of  parking  needs,    a  method  was 
devised  to  locate  those  concentrated  areas  yielding  the  high- 
est levels  of  parking  activities. 
1 .     Minimum  Community  Population 

The  most  obvious  element  in  determining  urban  activity 
is  total  population.     The  initial  selection  of  concentrated 
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urban  areas  was  based  on  those  communities  with  a  total  pop- 
ulation of  more  than  30,000.  This  selection  yielded  22  com- 
munities ranging  in  population  from  33/000  to  697,000.  Pre- 
liminary review  of  these  22  communities  indicated  that  addi- 
tional factors  should  be  considered  in  selecting  study  areas. 
2 .     Auto  Driver  Trip  Activity 

Since  parking  relates  directly  to  the  use  of  motor  ve- 
hicles an  examination  of  the  number  of  trips  made  was  under- 
taken.    The  examination  revealed  that  not  all  motor  vehicle 
trips  -  such  as  taxis,   auto  passenger,   etc.  -  require  park- 
ing space.     Therefore,   only  the  auto  driver  trip  category 
was  considered  as  having  a  direct  effect  on  parking  needs. 

Based  on  this  assumption,   the  auto  driver  trips  were 
selected  for  these  22  communities  from  the  auto  vehicle  trip 
data  tapes The  data  selected  were  sorted  by  town,   zone  and 
subzone  and  then  printed  to  determine  the  need  for  additional 
editing.     This  editing  process  resulted  in  obtaining  a  data 
tape  free  of  errors. 

This  new  data  tape  was  again  processed  to  obtain  a 
printout  tabulating  several  trip  purposes  to  each  of  the  zones 
in  the  22  communities.     This  printout  was  then  analyzed  to 

(1)     Eastern  Massachusetts  Regional  Planning  Project  Data 

Tapes  from  Home  Interview  Origin  and  Destination  Study 
or  Dwelling  Unit  5  survey. 

12 


determine  the  communities  having  the  most  trip  activity. 
Seven  communities  and  two  sectors  of  Boston  had  more  than 
100,000  trips. 

3 .  Trip  Criteria 

A  review  of  trip  activity  in  all  22  communities  re- 
vealed that  only  communities  of  over  100,000  trips  should 
be  considered  for  additional  scrutiny  in  determining  study 
areas  for  parking  analysis. 

The  following  communities  were  selected. 

Community  Total   'In'  Trips 

1.  Boston  Sectors 

1)  Boston  Proper  136,422 

2)  Fenway-Jamaica  Plain  101,065 

2.  Brockton  13  3,514 

3.  Cambridge  137,885 

4.  Lawrence  109,102 

5.  Lowell  107,415 

6 .  Lynn  126, 266 

7.  Newton  147,686 

8.  Quincy  121,020 

4 .  Trip  Concentration  Selection 

These  eight  selected  communities  were  further  analyzed 
on  a  zone  by  zone  basis  in  order  to  determine  the  areas 
within  each  community ' having  the  greatest  concentration  of 
trip  activity.     The  final  tabulation  listed  the  total  number 
of  auto  driver  trips  destined  for  each  zone.     To  devise  a 
trip  distribution  in  each  of  the  communities  a  comparison 
or  ratio  was  made  of  the  zone  total  to  the  community  total. 
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This  percentage  indicated  the  level  of  trip  concentration  for 
each  zone.     Each  zone  was  then  examined  to  determine  its  rela- 
tive need  for  parking  based  on  the  zone  size,    land  use  activity 
and  the  number  of  trips  by  purpose. 

This  final  examination  led  to  the  selection  of  57  zones 
in  seven  of  the  eight  communities  or  areas  with  more  than 
100,000  trips.     Newton,  which  had  the  greatest  total  community 
•in'   trips,  was  eliminated  because  of  the  area  of  the  zones  and 
the  fact  that  no  one  zone  appeared  more  concentrated     than  any 
other . 

The  57  zones  selected  make  up  only  a  small  part  of  the 
eight  communities;  however,   in  each  community  the  selected 
zone  or  zones  generally  represent  the  Downtown  Business  Area. 
The  detailed  location  of  the  selected  zones  can  be  found  on 
the  community  maps  in  the  Appendices. 


14 


CHAPTER  III 


METHODOLOGY  OF  STUDY 

A  typical  parking  report  prepared  for  an  urban  trans- 
portation study  requires  several  unique  inventories.  This 
parking  report  for  the  EMRPP  Region  will  not  be  typical  in 
that  these  unique  inventories  were  not  undertaken.  There- 
fore, it  was  necessary  to  employ  other  techniques  for  de- 
riving data  to  produce  an  image  of  the  region's  present  and 
future  parking  requirements. 

The  methodology  developed  was  predicated  on  the  assump- 
tion that  definable  relationships  exist  between  parking 
demand  and  travel   (trip)  characteristics. 
1 .     Source  of  Data 

The  source  for  the  data  used  in  this  study  was  obtained 
from  the  1963  Dwelling  Unit  Survey  conducted  by  Wilbur  Smith 
and  Associates  for  the  EMRPP. 
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In  the  Dwelling  Unit  Survey,    the  type  of  parking  used  at 
destinations  of  auto  driver  trips  was  obtained  for  ten  cate- 
gories of  parking  facilities.     These  included  street  parking 
tree,   meter  and  cruising;   and  off-street  parking  in  pay  or 
free   lots  or  garages,    services  or  repairs  or  place  of  resi- 
dence.    Data  also  included  vehicles    'not  parked'.     These  ten 
categories  were  summarized  for  all  152  communities  in  the 
region.     From  the  basic  parking  data  and  additional  trip 
characteristics,    such  as  number  of  trips,    time  and  purpose 
of  trip/  several  parking  characteristics  were  developed  to 
allow  for  a  regional  analysis  of  parking  requirements. 
2 .     1963  Hourly  Parking  Space  Demand 

Estimating  1963  parking  demand  for  each  of  the  57  zones 
was  the  first  step.     The  technique  for  developing  this  esti- 
mate was  based  on  the  assumption  that  auto  driver  trip  accu- 
mulation in  these  zones  would  be  equal  to  and  represent  the 
estimated  demand.     This  accumulation  was  calculated  by  com- 
paring the  hourly  'ins'  over  the  hourly  'outs'   for  trips  for 
each  zone. 

In  the  preparation  of  the  accumulation  table,   work  and 
non-work  trips  were  tabulated  separately  so  that  the  time 
difference  for  the  two  accumulations  could  be  evaluated. 
Therefore,    the  auto  driver  trips  were* tabulated  in  these 
major  categories  by  purpose:     work  -  a  trip  made  to  a  zone. 
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for  the  purpose  of  working;   non-work  -  a  trip  made  to  a  zone 
for  one  of  the  following  purposes:  personal  business,  recre- 
ation,   school,    social,    shopping  convenience,    and  shopping 
G.A.F.    (Goods);   and  other  -  a  trip  made  for  the  purpose  of 
changing  travel  mode,    serving  a  passenger  or  to  home.  This 
breakdown  was  necessary  since  work  trips  generally  result  in 
all  day  parking  while  non-work  trips  vary  from  a  very  short 
time  to  all  day.     The  other  trips  do  not  normally  require 
parking  facilities,   and  therefore  were  not  considered  except 
to  indicate  their  relative  value  in  each  study  area. 

The  hourly  auto  accumulations  for  both  work  and  non-work 
purposes  were  calculated,   as  illustrated  by  the  sample  zone  in 
Table  3-1.     The  accumulations  were  evaluated  for  both  purposes 
and  then  a  combined  accumulation  was  calculated  which  is  also 
shown  in  Table  3-1.     This  combined  auto  accumulation  consti- 
tuted the  estimated  1963  parking  demand  for  each  of  the  study 
zones . 

3 .     1990  Estimating  Parking  Procedure 

Estimating  the  1990  parking  demand  required  that  the  1963 

estimating  technique  be  further  refined  so  as  to  develop  a 

space  estimating  factor.     This  factor  was  derived  by  dividing 

the  highest  auto  accumulation  by  the  total  'ins'. 

Combined  Zonal  1963  Auto  Accumulation  =  Parking  Space 

Total   'Ins'  Estimating  Factor 

(1963  Total) 
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TABLE  3-1 


1963  HOURLY  AUTO  ACCUMULATION 
ZONE:  SAMPLE 


Time 


In 


WORK 
Accumu- 
lation Out 


NON-WORK 
Accumu- 
In  lation 


Out 


Combined 

Hourly 

Accum. 


0000 

35 

.  8 

35 

.8 

35 

.8 

0100 

0200 

0300 

16 

.8 

16 

.  8 

16 

.  8 

0400 

0500 

53 

.  2 

89 

.  0 

89 

.0 

0600 

207 

.  9 

296 

.9 

38 

.0 

54 

.  8 

351 

.7 

0700 

434 

.6 

695 

.9 

35 

.6 

145 

.5 

164 

.5 

35 

.8 

860 

.4 

0800 

1362 

.4 

1790 

.0 

268 

.  3 

313 

.  2 

331 

.6 

146 

.  1 

2121 

.6 

0900 

955 

.5 

2468 

.0 

277 

.5 

930 

o0 

993 

.4 

269 

.  1 

3461 

.4 

1000 

168 

.9 

2297 

.  3 

339 

.6 

1319 

.  8 

1483 

.9* 

829 

.  3 

3781 

.  2 

1100 

258 

.8 

2369 

.0 

187 

.1 

837 

.3 

1018 

.3 

1302 

:9 

3387 

.3 

1200 

135 

.  7 

2170 

.5 

334 

.2 

818 

.8 

1020 

.3 

816 

.8 

3190 

.8 

1300 

470 

3 

•  —> 

2497 

• 

143 

6 

1294 

4 

•  * 

1376 

1 

938 

.6 

3873 

.  3* 

1400 

243 

.3 

2386 

.3 

354 

.2 

834 

.8 

1077 

.3 

1133 

.6 

3463 

.6 

1500 

251 

.4 

2111 

.0 

526 

.7 

979 

.7 

790 

.6 

1266 

.4 

2901 

.6 

1600 

278 

.5 

1812 

.1 

577 

.4 

848 

.9 

528 

.3 

1111 

.2 

2340 

.4 

1700 

216 

.9 

820 

.3 

1208 

.7 

504 

.4 

443 

.7 

589 

.0 

1264 

.0 

1800 

129 

.3 

626 

.1 

323 

.5 

758 

.5 

801 

.0 

401 

.2 

1427 

.  1 

1900 

40 

.9 

629 

.8 

37 

.2 

1174 

.5 

1260 

.6 

714 

.9 

1890 

.4 

2000 

75 

.7 

608 

.3 

97 

.2 

542 

.2 

902 

o3 

900 

.5 

'  1510 

.6 

2100 

50 

.4 

369 

o.4 

289 

.3 

107 

.4 

358 

.2 

651 

.5 

727 

.6 

2200 

208 

.3 

161 

.1 

15 

.7 

143 

.6 

230 

.3 

351 

.9 

2300 

191 

.4 

16 

.9 

0 

.0 

143 

.6 

191 

.4 

Tot. 

5369 

.5 

5178 

.1 

11480 

.8 

11480 

.8 

*Highest  Zonal  Accumulation 
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Since  the  1990  trip  data  is  available  only  a6  zone  to- 
tal  'ins'   and  not  highest  accumulation,    the  individual  use 
of  work  and  non-work  parking  space  estimating  factors  was 
not  possible.     The  space  estimating  factor  derived  by  this 
technique  may  appear  to  be  similar  to  what  constitutes  the 
reciprocal  of  the  turnover  rate.     However,    actual  supply  of 
spaces  is  not  used.     Instead  the  peak  accumulation,    as  deter- 
mined above,   is  used  which  in  effect  gives  a  turnover  ratio 
based  on  demand  of  spaces  instead  of  supply  of  spaces. 

The  1990  estimated  parking  demand  was  calculated  in 

the  following  manner. 

(Total  1990  Zonal   'Ins'   all  trip  purposes)  x  (Parking 
Space  Estimating  Factors)   =  Estimated  1990  Parking 
Space  Demand. 

The  above  technique  for  estimating  1990  parking  demand 
was  based  on  an  assumption  that  the  same  ratio  of  auto  driver 
trips  requiring  parking  spaces  for  each  zone  will  exist  in 
1990  as  existed  in  1963.     Accepting  the  above  assumption,  a 
comparison  can  be  made  of  the  1963  estimated  demand  to  the 
1990  estimated  demand  to  provide  an  image  of  the  future 
parking  needs  in  critical  areas  of  the  EMRPP  Region. 
4 .     Other  Data 

In  addition  to  estimating  parking  demand,   data  was  de- 
veloped to  indicate  1963  parking  characteristics  such  as 
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24  hour  parking  demand  by  type,  hourly  parking  demand  by  pur- 
pose,  parking  by  trip  purpose  and  type  of  facility  used. 
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CHAPTER  IV 


ANALYSIS 

The  analysis  and  recommendations  for  this  parking  study 
are  regionally  oriented.     To  develop  a  regional  picture, 
however,   individual  community  analysis  was  necessary.  This 
individual  community  data  is  included  in  Appendices  A  thru  G 
of  this  report. 

The  intent  of  the  analysis  is  not  to  provide  parking 
inventories  for  all  152  communities,  but  to  present  the 
regional  view  of  parking  on  the  basis  of  several  selected 
areas  which  are  considered  to  reflect  the  critical  parking 
problems  of  the  region. 
1 .     1963  Estimated  Parking  Demand 

Based  on  the  accumulated  hourly  parking  demand  of  all 
the  selected  zonal  study  areas,   the  region's  peak  demand 
occurred  at  10:00  AM.      (See  Table  4-1).     The  greatest 
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variation  from  the  regional  peak  demand  time  was  in  Lynn  and 
Quincy.  The  total  space  demand  for  the  selected  study  areas 
at  the  peak  period  was  over  111,000. 

2 .  1963  Parking  Demand  by  Type 

The  total  24  hour  parking  space  demand  for  the  selected 
study  areas  was  343,840.      (See  Table  4-2).     The  analysis  of 
this  total  indicates  that  lot  parking    (51.8%)   comprised  the 
greatest  amount,   closely  followed  by  street  parking  (43.4%). 
On  a  selected  regional  basis,   garage  parking    (4.8%)   was  re- 
latively insignificant,   with  Boston  Proper  essentially  the 
only  area  indicating  some  significance  in  garage  facilities. 

The  analysis  showed  that  free  parking    (nearly  75%)  is 
the  most  common  type . 

3 .  1963  Trip  Purposes  Requiring  Parking 

The  analysis    (by  purpose)   of  trips  requiring  parking 
revealed  that  the  amount  of  work  and  non-work  trips  were 
nearly  equal  in  the  region   (See  Table  4-3) .     The  number  of 
work  trips  was  greater,   representing  40.7%,  while  non-work 
constituted  34.9%  of  .the  total.     Of  the  non-work  trips,  the 
'Personal  Business'   purpose  was  the  most  significant.  The 
'other'   trips  amounted  to  24.4%  of  the  total  trips  to  the 
study  areas . 

This  distribution  of  trips  requiring  parking  indicates 
that  parking  facilities  should  be  planned  so  that  more  spaces 
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be  devoted  to  all  day  parking  than  for  shorter  terra  parking. 
A  possible  ratio  that  might  be  considered  would  be  three  quar- 
ters for  work   (with  a  turnover  rate  of  approximately  1.0)  and 
one  quarter  for  non-work   (with  a  turnover  rate  of  approximately 
3.0). 

4 .  1990  Estimated  Parking  Demand 

Based  on  the  method  described  in  Chapter  III  the  1990 
estimated  parking  demands  were  calculated.     At  that  time  two 
alternative  network  highway  plans  for  the  region  existed. 
Therefore,    Table  4-4  illustrates  two  1990  estimated  parking 
demands  for  each  selected  study  area  and  for  the  region.  A 
more  detailed  description  of  both  plans  can  be  found  in  the 
final  report  entitled  "Recommended  Highway  and  Transit  Plan", 
(1968  -  EMRPP  by  Massachusetts  Department  of  Public  Works) . 

5 .  Analysis  of  1990  Estimated  Parking  Demand 

The  analysis  provided  several  important  indications  as 
to  the  future  impact  of  parking  needs  in  the  selected  study 
areas . 

The  combined  1990  space  demands  for  the  study  areas  in 
the  region  projected  a  growth  of  approximately  50%  for  park- 
ing facility  needs  in  1990.     The  most  striking  revelations 
were  in  the  selected  study  areas  of  the   'outer'  communities 
where  the  projection  for  1990  showed  a  reduction  in  the  need 
for  parking  demand,  while  the  selected  study  areas  in  the 
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''inner'   communities  showed  increases.     The  study  area  of 
Boston  Proper  showed  the  greatest  growth  with  around  130.0% 
increase  for  1990.     This  phenomenon  of  reduction  in  the  se- 
lected study  areas  of  the   'outer'   communities  was  further 
analyzed  by  estimating  the  parking  demand  for  e^ch  entire 
community.     As  a  whole,    the  individual  community  gained  in 
parking  demand  indicating  that  the  suburban  shopping  centers 
were  projected  to  grow  while  the  downtown  areas,  which  in 
most  areas  constituted  the  selected  study  areas,  would  de- 
cline.    This  significant  decline  has  its  basis  in  the  fact 
that  the  1990  travel  and  parking  projections  were  based  on 
growth  trends  from  1952  to  1963.     Therefore,    if  the  trends 
of  that  period  continue,   the  above  mentioned  declines  could 
likely  occur. 
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CHAPTER  V 
TRANSIT  RELATED  PARKING 

1.  INTRODUCTION 

Studies  of  parking  related  to  transit  have  shown  that 
park-ride  trips    (persons  changing  from  auto  to  transit)  are 
generally  destined  for  downtown  Boston.     Investigation  of 
park-ride  demand  is  necessary  for  both  transit  planning  and 
the  effect  of  diverting  downtown  auto  trips  to  park-ride 
transit  trips. 

The  Corridor  Traffic  Models  used  in  system  planning 
studies  require  information  on  the  access  to  transit  sta- 
tions by  various  travel  modes.     The  presence  of  parking 
facilities  and  the  use  made  of  transit  lot  capacity  is 
information  needed  to  carry  out  responsible  transportation 
system  planning  studies „ 

Investigation  of  transit  related  parking  consisted  of 
determining  the  1967  supply  of  MBTA  parking  and  the  fore- 
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casted  demands  based  on  the  1990  alternate  transit  networks. 
Also,    1964  commuter  railroad  parking  figures  for  Boston  &  Maine 
and  New  Haven  railroad  parking  were  obtained  from  the  1963-64 
Comprehensive  Traffic  and  Transportation  Inventory,   Boston  Re- 
gional Planning  Project,  while  the  1990  data  was  obtained  from 
forecasts  prepared  by  Peat,  Marwick,   Livingston  and  Co0  for 
EMRPP . ' 

The  1967  MBTA  parking  supply  data  was  obtained  from  an 

aerial  photo  survey  of  MBTA  parking  facility  usage. 

Please  note  that  the  transit  related  parking  demand  fig- 
ures are  not  included  in  the  strictly  auto  related  parking 
covered  in  Chapters  I-IV. 
2 .      1967  TRANSIT  RELATED  PARKING 

In  1967  the  MBTA  conducted  an  aerial  photo  survey  of 
all  parking  related  to  rapid  transit  stations. 

Vertical  aerial  photos  were  taken  of  49  rapid  transit 
stations  in  a  flight  plan  that  covered  all  stations  within 
thirty  minutes.     Passes  were  made  at  different  periods  during 
the  day  to  determine  turnovers.     The  aerial  photo  survey  was 
augmented  with  field  visits  to  each  station  site.     The  MBTA 
parking  survey  data  was  analyzed  to  determine  the  effect  of 
lot  size,  walking  distance,    lot  location,   and  arrival  time 
(before  or  after  9:00  AM)   on  parking  demand. 

The  MBTA  operates  32  parking  lots  at  twenty- three  (23) 
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transit  stations    (Riverside,   Woodland,   Waban,    Eliot,  Chest- 
nut Hill,   Brookline  Village,   Forest  Hills,   Mattapan,  Central 
Avenue    (Milton),  Milton,   Butler,   Cedar  Grove,   Ashmont,  Colum- 
bia,  Lechmere,   Sullivan  Square,   Everett,   Airport,   Wood  Island 
Park,   Orient  Heights,   Suffolk  Downs,   Beaclnmont  and  Wonderland). 
Twenty-three  of  the  MBTA  operated  lots  are  pay  lots  with  fees 
ranging  from  10 C  to  60 £  per  day.     Nine  of  the  MBTA  operated 
lots  are  free. 

In  addition  to  the  above  lots,   there  are  thirteen  (13) 
pay  parking  lots  privately  operated  with  fees  ranging  from 
$3/month  to  75C/day.     The  off-street  parking  capacity  at 
MBTA  transit  stations    (MBTA  and  privately  operated  lots)  i> 
9,500  spaces  with  an  average  occupancy  of  80%. 

In  addition  to  the  off-street  parking,  this 
survey  indicated  curb  parking  capacity  of  some  970  spaces 
with  an  average  use  of  86%. 

As  a  result  of  the  1964  Wilbur  Smith  &  Associates 
survey  it  was  determined  that  the  Boston  &  Maine  and  New 
Haven  Railroads  had  a  combined  parking  lot  supply  of  7,270 
spaces  which  served  10,000  auto  trips    (park-ride  and  kiss- 
ride  combined)   to  the  stations   (all  area  railroads) .  There- 
fore,  combining  rapid  transit  and  commuter  rail  parking 
spaces  yields  total  transit  parking  of  17,740  spaces.  (Spaces 
that  may  be  provided  by  the  New  York  Central  Railroad  were 
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not  included.) 

Surveys  were  conducted  by  the  MTC  to  determine  if  lot 
usage  could  be  increased  due  to  parking  lot  fee  reduction. 
The  fee  reduction  reversed  the  utilization  trend  and  a  60% 
net  increase  occurred.     This,   together  with  the  transit  aerial 
survey  analysis  of  walking  distance  from  parking  lot  to  sta- 
tion,  indicates  that  transit  related  parking  use  would  be 
increased  if  parking  fees  are  low  and  lots  are  convenient. 
3.      1990   TRANSIT  PLANS 
TRANSPORTATION  PLAN  A 

The  1990  Plan  A  transit  system  was  divided  into  three 
sectors   (North,  West  and  South)   for  the  purpose  of  analyzing 
transit  related  parking.     The  North  Sector  included  the  Wil- 
mington line   (13,967  spaces),   the  combined  Beverly  and  Revere 
lines   (8,061  spaces),   and  the  Harvard  line   (387  spaces). 
These  make  a  total  of  22,415  demand  spaces  in  the  North  Sector. 

The  West  Sector  included  the  Lexington  line    (14,113  spaces) 
and  Framingham   (9,349  spaces)    lines  totaling  23,462  spaces. 
The  South  Sector  includes  Sharon  and  others    (11,849)   and  the 
South  Shore  Rockland  and  Avon  lines    (13,545),  making  a  South 
Sector  total  of  25,394  spaces. 

This  summarization  of  parking  space  demand  reveals  that 
the  South  Sector  will  have  the  greatest  demand  with  35.6% 
while  the  North  and  West  will  be  nearly  equal,   31.5%  and  3  2.9%. 
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TRANSPORTATION  PLAN  C 

Dividing  the  1990  Plan  C  transit  system  into  three 
sectors,    as  was  Plan  A,    reveals  the  following  figures. 
The  North  Sector,   which  includes  Revere    (5,541),  Maiden 

(8,354)   and  Harvard    (441)  makes  a  sector  total  of  14,336 
spaces.     The  West  includes  Cambridge    (6,776)    and  Newton 

(5,937),    totaling  12,713  spaces.     The  South  Sector  lines 
had  a  total  of  15,327  spaces.     The  South  Sector  lines  in 
Plan  C  also  showed  the  largest  demand  for  the  area  with 
36.2%  of  the  total.     North  and  West  were  3  3.8%  and  30.0% 
respectively . 

4 .      1990   TRANSIT  RELATED   PARKING  DEMAND 

The  1990  parking  demand  at  transit  terminals  was  tab- 
ulated for  the  two  alternate  future  transit  systems. 
Transportation  Plan  A  showed  a  demand  of  71,271  spaces 
while  Transportation  Plan  C  showed  a  demand  of  42,376 
spaces . 
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CHAPTER  VI 

RECOMMENDATIONS 

The  analysis  of  the  1963  and  the  1990  estimated  data 
indicated  several  problems  in  future  regional  parking  needs. 
Therefore,  the  following  recommendations  for  the  region  are 
proposed. 

a.     That  any  redevelopment  projects  in  the  EMRPP 
region  make  parking  facilities    (off-street)  a 
prime  consideration.     Therefore,   it  is  strongly 
recommended  that  in  the   'inner*  communities  of 
Boston  Proper,   Cambridge  and  Fenway- Jamaica  Plain 
a  program  of  continuous  evaluation  be  instituted 
for  determining  their  future  parking  needs.  Also 
the   'outer'  communities  must  realize  the  signifi- 
cance of  parking  in  their  renewal  plans  and  also 
continue  to  evaluate  their  parking  needs  so  as  to 
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stem  the  tide  of  decreased  activity  in  their  down- 
town areas . 

b.     That  prior  to  the  elimination  of  any  present  off- 
street  parking,    future  parking  needs  in  the  area 
should  be  given  due  consideration.     This  is  recom- 
mended for  all  areas  of  the  region. 

ck  That  if  peripheral  parking  to  the  downtown  exists 
or  is  planned  adequate  signs  should  be  erected  to 
direct  the  driver  to  the  lot. 

d.  That  some  of  the  free  parking  should  become  paid 
parking  so  that  more  control  will  be  available  to 
regulate  the  parking  needs  of  the  downtown  business 
area.     The  paid  or  metered  lots  based  on  time  park- 
ing will  create  more  turnover  parking  providing 
better  interchange  of  lot  use  for  the  downtown  area. 

e.  That  new  construction  in  all  areas  should  be  re- 
quired to  provide  the  necessary  off-street  parking. 
This  would  be  especially  true  in  the  suburban  com- 
munities where  shopping  centers  are  proposed.  The 
parking  for  these  activities  are  the  responsibility 
of  the  builder,  not  the  local  community.     The  imple- 
mentation of  this  recommendation  may  be  accomplished 
through  by-laws  or  ordinances. 
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f.     That  in  the  densely  urban  areas  the  region  should 
consider  the  use  of  multilevel  garage  form  of 
parking.     At  present  little  use  of  garages  is 
being  made  except  in  Boston.     The  implementation 
of  this  recommendation  may  be  accomplished  through 
by-laws  or  ordinances. 
In  general  from  all  the  projections  the  EMRPP  region  in 
1990  will  have  more  cars  needing  more  space  to  park.  The 
impact  on  the  region  will  be  large  and  needs  close  inspec- 
tion and  review.     Therefore  this  report  should  be  considered 
a  beginning  in  that  each  community  should  now  undertake  a 
program  to  study  and  determine  its  individual  conditions  in 
relationship  to  the  regional  image  provided  in  this  report. 
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APPENDIX  A 
BOSTON 

(Boston  Proper  and  Fenway-Jamaica  Plain) 

Boston,   the  central  city  of  the  Eastern  Massachusetts 
Region,  had  a  1960  population  of  697,197.     It  is  the  domi- 
nant city  in  New  England  and  the  center  of  banking,  commerce 
and  industry  in  the  region. 

Because  of  the  size  and  activities  of  the  city,   it  was 
subdivided  into  thirteen  sectors.     The  sector  analysis  of  • 
auto  driver  trip  destinations  revealed  that  only  two  sectors 
(Boston  Proper  and  Fenway- Jamaica  Plain)  had  large  require- 
ments for  parking  demands. 

All  forty  two  zones  in  Boston  Proper  along  with  four 
zones  in  Fenway- Jamaica  Plain  were  selected  for  study.  (See 
map,  pages  A5  and  39)     Of  all  auto  driver  trips  to  the  forty 
two  zones  in  Boston  Proper,  more  than  78%  of  them  required 
some  form  of  parking.     The  four  selected  zones  in  Fenway- 
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Jamaica  Plain  attracted  about  70%  of  all  trip  destinations 
requiring  some  form  of  parking  in  the  Fenway- Jamaica  Plain 
community . 

The  Boston  Proper  sector  represents  the  major  area  of 
the  business  and  shopping  activities  in  the  citv.     The  Fen- 
way-Jamaica Plain  selected  zones  contain  several  colleges, 
Fenway  Park,   Kenmore  Square  and  the  Art  Museum,   all  of  which 
generate  large  parking  demands.     The  remaining  eleven  sectors 
of  the  city  consist     of  mixed  uses  which  were  dominated  by 
residential  activities. 
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1. 


BOSTON  PROPER 


INTRODUCTION 

Boston  Proper  is  the  core  business  and  entertainment 
area  in  the  city  of  Boston.     Its  boundaries  are  the  water- 
front on  the  east,  Charles  River  on  the  north,  Massachu- 
setts Avenue  on  the  west  and  the  Southeast  Expressway  on 
the  south.     Boston  Proper  can  be  assumed  to  represent  the 
Central  Business  District  of  the  eastern  Massachusetts 
region.     The  area  is  composed  of  forty- two  zones   (012-053) . 

Of  these  forty-two  zones  the  following  twelve  indi- 
cated strong  parking  demands. 


Zone  012 


North  Station  and  its  surrounding 
area. 


Zone  017 


Lower  end  of  Washington  Street  and 
the  Market  area  west  of  the  Central 
Artery. 


Zone  029 


John  Hancock  Building,  etc. 
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Zone  038  -  Boston  City  Hospital. 

Zones  045-052  -  Generally  the  Washington 

Street  and  Tremont  Street  shopping 
and  business  areas,   Post  Office 
Square  and  South  Station. 

Although  these  twelve  zones  might  have  been  selected  as 
the  only  zones  to  be  studied  in  Boston  Proper, all  forty-two 
downtown  zones  were  combined  for  analysis  purposes. 
1963  ESTIMATED  PARKING  SPACE  DEMAND 

The  auto  peak  accumulation  method ^^was  used  to  estimate 
1963  parking  space  demand  for  the  forty-two  zones  in  Boston 
Proper.     The  peak  accumulations  were  calculated  from  the  'in' 
and  'out'   auto  driver  trips  for  each  of  the  forty-two  zones. 
The  combined  zonal  accumulation  or  1963  zonal  demand  is  shown 
in  Table  A-l. 

The  highest  auto  accumulation  for  work  trips  generally 
occurred  between  9:00  AM  and  1:00  PM.  The  non-work  peaks  were 
not  as  consistent,  with  peaks  occurring  throughout  the  day; 
however,  two  significant  periods  did  occur  at  10:00  AM  to  12:00 
noon  and  6:00  PM  to  8:00  PM.  Zone  029  had  the  largest  work 
trip  parking  demand  accumulation  of  3590  spaces  at  2:00  PM. 
The  occurrence  of  the  afternoon  peak  is  probably  due  to  the 
sales  personnel  visits  or  trips  to  their  home  offices  which 
may  or  may  not  be  considered  as  work  trips.     The  largest  park- 

(1)     For  details  on  Methodology,   see  Chapter  III. 
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ing  demand  for  non-work  trips  was  1302  spaces  at  9:00  PM  in 
Zone  045. 

The  zonal  accumulation  or  1963  estimated  parking  space 
demand  for  almost  all  zones  occurred  from  9:00  AM  to  1:00  PM. 
Zone  029  had  the  largest  zonal  peak  of  4175  spaces  at  12  noon. 
The  total  zonal  accumulation  for  all  forty-two  zones  or  the 
1963  estimated  parking  space  demand  in  Boston  Proper  was  49,096. 
1963   PARKING  TYPE  USAGE 

The  total  twenty-four  hour  parking  space  usage  for  the 
forty-two  study  zones  in  Boston  Proper  was  117,352    (See  Table 
A-2) .     Of  this  total  on-street  parking  constituted  44%,  off- 
street  45%  and  garage  space  10.7%. 

Comparing  the  usage  in  the  forty- two  zones,  on-street 
parking  as  a  percentage  of  the  total  zone  parking  varied  from 
a  high  of  81.5%  to  a  low  of  6.8%  while  the  off-street  parking 
ranged  from  a  high  of  93.2%  to  a  low  of  4.4%. 

The  most  significant  element  is  the  10.7%  usage  for 
garage  parking  in  the  Boston  Proper  area.     This  area  has  the 
largest  garage  usage  of  any  of  the  study  areas. 

Garage  parking  in  several  zones  in  Boston  was  consider- 
able.    Zones  046  and  047  indicated  the  largest  usage  with  28.5% 
and  28.4%  respectively. 

The  analysis  of  the  hourly  parking  usage  by  type  for  the 
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TABLE  A- 2 


BOSTON  PROPER 
1963   24  HOUR  PARKING  USAGE  BY  TYPE 

NUMBER  BY  TYPE 
Street  Lot  Garage 

ZONE     Free  Paid  Total  Free  Paid  Total  Free  Paid  Total  TOTAL 


012  1623  639  2262  1906  1424  3330  157  55  212 
%  28.0  11.0     39.0  32.8  24.6     57.4     2.7       .9  3.6 


5804 


013 

% 


53 
6.8 


53  723 
6.8  93.2 


723 
93.2 


776 


014  2055  122  2177  855  71  926  123  172  295 
%  60.5     3.6     64.1  25.2     2.1     27.3     3.6     5.1  8.7 


3398 


015 

% 


705  36  741  720  16  736 
47.8     2.4     50.2  48.7     1.1  49.8 


1477 


016  606  160  766  206  196  402 
%  48.9  12.9     61.8'  16.6  15.8  32.4 


72  72 
5.8  5.8 


1240 


017  '  2066  274  2340  924  471  1395 
%  52.7     7.0     59.7  23.6  12.0  35.6 


186  186 
4.7  4.7 


3921 


018 

% 


187 
38.5 


187  261  38  299 
38.5  53.7     7.8  61.5 


486 


019 

% 


204 
30.4 


204  285  99  384 
30.4  42.5  14.7  57.2 


83  83 
-     12.4  12.4 


671 


020  427  31  458  1797  1332  3129 
%  11.6       .9     12.5  48.9  36.2  85.1 


89  89 
2.4  2.4 


3676 


021 

% 


1187  16  1203  54  16  70  147  150  297 
75.6     1.0     76.6     3.4     1.0       4.4     9.4     9.6  19.0 


1570 


022  1601  137  1738  512  202  714  118  119  237 
%  59.5     5.1     64.6  19.1     7.5     26.6     4.4     4.4  8.8 


2689 


023'  597  145  742  1087  824  1911  54  247  301 
%  20.2     4.9     25.1  36.8  27.9     64.7     1.8     8.4  10.2 


2954 
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TABLE  A- 2 

BOSTON  PROPER 
1963   24  HOUR  PARKING  USAGE  BY  TYPE 

NUMBER  BY  TYPE 
Street  Lot  Garage 

ZONE     Free  Paid  Total  Free  Paid  Total  Free  Paid  Total  TOTAL 


024  162  17  179  118  97  215  39  572  611 
%  16.1     1.7     17.8   11.7     9.7     21.4     3.9  56.9  60.8 


1005 


025  1920  611  2531  451  215  666 
%  59.3  18.9     78.2   13.9     6.7  20.6 


38 
1.2 


38 
1.2 


3235 


026  1355  599  1954  424  251  675 
%  49.9  22.0     71.9  15.6     9.2  24.8 


89 
3.3 


89 
3  .  3 


2718 


027  1610  385  1995  493  239  732 
%  58.2   13.9     72.1  17.8     8.7  26.5 


39 
1.4 


39 
1.4 


2766 


028  1799  729  2528  448  470  918  41  217  258 
%  48.5  19.7     68.2   12.1  12.7     24.8     1.1     5.9  7.0 


3704 


029  2801  738  3539  1622  1898  3520  90  1008  1098 
%  34.3     9.0     43.3   19.9  23.3     43.2     1.1  12.4  13.5 


8157 


030  826  291  1117  812  683  1495  223  444  667 
%  25.2     8.9     34.1  24.8  20.8     45.6     6.8  13.5  20.3 


3279 


031  616  77  693  364  250  614 
%  47.1     5.9     53.0  27.9  19.1  47.0 


1307 


032  1610  16  1626  427  52  479 
%  73.6       .7     74.3   19.5     2.4  21.9 


83 
3.8 


83 
3.8 


2188 


033 

% 


656 
68.8 


656  204  94  298 
68.8  21.4     9.8  31.2 


954 


034 

% 


221 
25  .5 


221  438  208  646 
25.5  50.5  24.0  74.5 


867 


035  801  ,  59  860  377  258  635 
%  52.4     3.8     56.2  24.6  16.9  41.5 


35 
2.3 


35 
2.3 


1530 
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TABLE  A- 2 


BOSTON  PROPER 
1963   24  HOUR  PARKING  USAGE  BY  TYPE 

NUMBER  BY  TYPE 
Street  Lot  Garage 

ZONE     Free  Paid  Total  Free  Paid  Total  Free  Paid  Total  TOTAL 


036  837  91  928  150 
%  73.5     8.0     81.5  13.2 


150 
13.2 


61 
5.3 


61 
5.3 


1139 


037 

% 


1120  42  1162  373 
73.0     2.7     75.7  24.3 


373 
24.3 


1535 


038 

% 


1520 
37.3 


117 
2.9 


1637  2308 
40.2  56.6 


113 
2.8 


2421 
59.4 


16 
.4 


16 
.4 


4074 


039  302  44  346  838  33  871  39 
%  24.0     3.5     27.5  66.8     2.6     69.4  3.1 


39 
3.1 


1256 


040  480 
%  30.1 


480  903  213  1116 
30.1  56.6  13.3  88.9 


1596 


041 


575 
57.7 


575  421 
57.7  42.3 


421 
42.3 


996 


042 

% 


269 
69.3 


269  119 
69.3  30.7 


119 
30.7 


388 


043 

% 


363 
17.1 


363  1593  96  1689  49  16  65 
17.1  75.2     4.5     79.8     2.3       .8  3.1 


2117 


044  636  46  682  657  832  1489  42  36  78  2249 
%  28.3  2.0  30.3  29.2  37.0  66.2  1.9     1.6  3.5 

045  2043  210  2253  1017  1980  2997  66  1082  1148  6398 
%  31.9  3.3  35.2  15.9  30.9  46.8  1.0  17.0  18.0 

046  568  130  698  294  294  588  84  428  512  1798 
%  31.6  7.2  38.8  16.4  16.4  32.8  4.6  23.8  28.4 


047  2230  719  2949  979  1701  2680  44  2186  2230  7859 
%  28.4     9.1     37.5  12.5  21.6     34.1       .6  27.8  28.4 
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TABLE  A- 2 


BOSTON  PROPER 

1963   24  HOUR  PARKING  USAGE  BY  TYPE 

NUMBER  BY  TYPE 

Street                       Lot  Garage 

ZONE     Free  Paid  Total  Free  Paid  Total  Free  Paid  Total  TOTAL 

048  1311  289  1600  850  1117  1967  62  738  800  4367 
%           30.0     6.6     36.6  19.4  25.6     45.1  1.4  16.9  18.3 

049  786  444  1230  679  1285  1964  90  1082  1172  4366 
%           18.0  10.2     28.2  15.6  29.4     45.0  2.0  24.8  26.8 

050  987  374  1361  910  798  1708  17  583  600  3669 
%           26.9  10.2     37.1  24.8  21.7     46.5  .5   15.9  16.4 

051  2287  291  2578  2338  1232  3570  126  176  302  6450 
%           35.5     4.5     40.0  36.2  19.1     55.3  2.0     2.7  4.7 

052  963  389  1352  878  1916  2  794  50  842  892  5038 
%           19.1     7.7     26.8  17.4  38.0     55.4  1.1  16.7  17.8 

053  372  136  508  699  479  1178  -  1686 
%           22.0     8.1     30.1  41.5  28.4     69.9  - 

Tot.  43339             51741           21494  1677  12605 

8402             31512             53006  10928  117352 

44. J                        45.2  10.7 
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forty-two  zones  revealed  that  the  hourly  peaks  or  greatest 
parking  activities  occurred  at  8:00  AM  or  9:00  AM.  Fol- 
lowing the  morning  peak  the  hourly  usage  generally  declined 
without  any  other  significant  peaks  except  in  a  few  zones 
which  had  significant  evening  entertn ' nment  activities,  such 
as  Zone  045.     Graphs  A-l  through  A- 12  generally  represent 
the  hourly  usage  trends  for  the  Boston  Proper  sectqr. 
PURPOSE  OF   TRIPS   THAT  PARKED 

The  study  of  trips  by  purpose  to  the  forty-two  zones 
revealed  that  there  were  for  the  combined  total,   70,538  work 
vs.  36,307  non-work  trips.     The  plotting  of  the   'ins'  for 
the  twelve  most  active  zones  as  shown  on  Graphs  A- 13  through 
A- 24 . indicated  all  zones  having  work  trip  peaks  at  8:00  AM, 
then  generally  declining  with  the  exception  of  some  secondary 
peaks.     Non-work  trips  in  most  zones  did  not  have  individually 
high  peaks  except  for  two  of  the  most  active  zones    (045  and 
047)  which  had  peaks  at  8:00  PM  and  10:00  AM,  respectively. 

Trip  characteristics  were  further  tabulated  in  eight 
categories  by  trip  purpose   (Table  A-3) .     Work  trips  repre- 
sented 51.7%  of  all  trips  made  in  the  forty- two  zones.  The 
combined  non-work  trips  amounted  to  26.7%  while  'other' 
trips  represented  2106%. 

Within  the  zones  the  work  trips  varied  from  a  zonal 
high  of  92.5%  to  a  low  of  21.8%.     The  non-work  trips  varied 
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Graph  A-l 
BOSTON  PROPER  (012) 
1963   HOTOLY  PARKING  DEMAND  BY  PARKING  TYPE 
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Massachusetts  D.P.W..  Bureau  of  Trar.rportation  Planning  and  Development 


A- 16 


4000_l_l__ 

Total  Demand — '•  

Street   

Lot   

Garage  • •  •  a 


„  3000" 

c 

E 

! 


c 


fe  9  12  3  6  9  12 

am  am  am  n  pm  pm  pm  m 

Graph  A-3 


BOSTON  PROPER      (02  9) 
1963   HOURLY  PARKING   DEMAND  BY  PARKING  TYPE 
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BOSTON  PROPER  (038) 

1963  HOURLY  PARKING  DEMAND  BY  PARKING  TYPE 


Massachusetts  D.P.W.,   Bureau  of  Transportation  Planning  and  Development 
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Graph  A- 5 
BOSTON  PROPER  (045) 
1963   HCl'RLY  PARKING   DEMAND  BY  PARKING  TYPE 
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Graph  A-6 
BOSTON  PROPER  (046) 
1963   HOUPAY  PARKING  DEMAND  BY  PARKING  TYPE 


Massachusetts  D.F.W..   Bureau  of  Transportation  Planning  and  Development 
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BOSTON  PROPF.R  (047) 
1963  HOURLY  PARKING   DEMAND  BY  PARKING  TYPE 
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BOSTON  PROPER  <0«8* 
1963  HOURLY  PARKING  DEMAND  EY  PARKING  TYPE 


Massachusetts  D.P.W.,   Bureau  of  Transportation  Planning  and  Development 
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4000   - 

Trtal  Demand  

5 ireet   

Lot   

Garaae  •  •  •  • 

c      3000   ,  

•c 
c 
m 

£ 

c 
M 

£      2000  -  

Sh 

%l 
O 

M 

a 

JQ 
E 
D 
2 

1000  ,  


Graph  A-10 


BOSTON  PROPER      (CM)  . 
1963   HOURLY   PAKKTTC  DEMAND  BY  PARKING  TYPE 


Massachusetts  D.P.W..   Bureau  of  Transportation  Planning  and  Development  EMRPF 
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BOSTON  PROFER  (0S2) 
1963  HOURLY  PARKING  DEMAND  EY  PACKING  TYPE 
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Graph  A-l<*. 
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196  3  HOURLY  PARKING  DEMAKD  BY  PURPOSE 
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BOSTON  PROPER  (038) 

1963  HOURLY  PARKIKV  DEMAND  BY  PURPOSE 
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BOSTON  PROPER  (046) 
196i  HOURLY   PARKING  DEKAKD   BY  PURPOSE 
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Graph  A-20 
BOSTON  PROPER  (048) 
1963  HOURLY  PARKING  DEMAND  BY  PURPOSE 
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from  a  high  of  56.2%  to  a  low  of  5.1%.     The  zonal  high  for 
'other'   trips  was  66.6%;  however,   the  average  for  all  zones 
was  only  21.6%.     Personal  business  was  generally  the  most 
active  trip  purpose  category;  however,   in  Zone  017  the  shop- 
ping convenience  category  amounted  to  19.1%  and  in  Zone  047 
shopping  GAF  represented  43.3%  of  the  zone's  total  trips. 

Therefore,   of  all  the  1963  auto  driver  trips  entering 
the  Boston  Proper  area,   78.4%  of  them  required  some  form  of 
parking.     The  remaining  21.6%  were  not  considered  in  this  study. 
1990  ESTIMATED  PARKING  SPACE  DEMAND 

The  1990  estimated  parking  space  demand  was  calculated 
for  both  1990  Transportation  Plans  A  and  C.     The  space  esti- 
mating factor  technique  ^^was  employed  to  make  these  determi- 
nations . 

Since  the  Boston  Proper  study  area  consists  of  forty-two 
zones,   it  was  necessary  to  calculate  an  estimating  factor  value 
for  each  zone.      (See  Table  A-4) .     These  factor  values  were  then 
used  to  derive  the  1990  estimated  parking  space  demands  for  the 
study  area. 

The  estimated  demand  for  the  two  1990  plans  for  Boston 
Proper  indicates  increases  of  about  125%.  This  projected  in- 
crease when  compared  to  the  1966  supply  of  47 , 902 ^ 2 ) parking 

(1)  See  Chapter  III  for  details  of  methodology 

(2)  BRA  Parking  Inventory  Report 
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TABLE  A- 4 

1990  ESTIMATED  PARKING  SPACE  DEMAND 
BOSTON  PROPER 

COMBINED  ESTIMATED  DEMAND 

ZONE  FACTOR  VALUE  1963  1990A  1990C 


033 

.368 

364 

398 

385 

034 

.884 

767 

2035 

1340 

035 

.321 

640 

1084 

1115 

036 

.258 

385 

1555 

1565 

037 

.229 

404 

1284 

1323 

038 

.382 

1795 

2576 

2714 

039 

.592 

813 

1606 

1667 

040 

.302 

519 

599 

579 

041 

.234 

321 

951 

940 

042 

.  340 

177 

723 

564 

043 

.393 

906 

679 

672 

044 

.472 

1192 

1463 

1406 

045 

.276 

2022 

2558 

2276 

046 

.504 

1011 

2155 

2074 

047 

.277 

2556 

4546 

4137 

048 

.429 

2071 

7148 

6346 

049 

.537 

2679 

11670 

11470 

050 

.495 

2158 

7119 

6895 

051 

.363 

2857 

4096 

3998 

052 

.546 

3275 

13178 

12746 

053 

.464 

881 

1766 

1737 

TOTAL 

49091 

119088 

110562 
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spaces  reveals  deficiencies  of  over  60,000  if  no  increase 
of  supply  is  made.     The  BRA  report  "Inventory  of  Existing 
(1968)   and  Estimate  of  Future    (1990)   Marking  Supply"  states 
that  based  on  future  plans  the  1990  supply  for  the  Boston 
Proper  sector  would  be  65,b45.     This,   compared  to  the  esti- 
mates in  this  report,    still  indicated  that  large  deficien- 
cies will  exist  in  1990. 

The  estimated  demand  figures  in  this  report  are  based 
on  projected  trip  totals  only,   and  did  not  consider  other 
parking  space  restrictions  such  as  available  land  area, 
parking  regulations,   and  fees,   etc.     Therefore,   the  data 
developed  by  this  report  will  serve  as  a  warning  that  an 
even  more  serious  parking  problem  might  exist  by  1990. 

It  is  therefore  recommended  that  the  parking  needs  be 
constantly  reviewed  and  that  future  studies  be  undertaken 
to  prepare  alternative  plans  for  the  provision  of  parking 
space  outside  the  core  area  for  those  persons  seeking  a 
Boston  Proper  destination. 
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2.  FENWAY- JAMAICA  PLAIN 


INTRODUCTION 

The  Fenway- Jamaica  Plain  sector,    located  to  the  west 
of  the  Boston  Proper  sector,   represents  the  parking  type 
and  usage  demanded  by  educational,   cultural  and  entertain- 
ment activities  located  within  a  core  city  of  a  metropolitan 
region. 

The  four  traffic  zones  selected  from  Fenway- Jamaica 
Plain   (114,    115,    116,    117)   attracted  about  70%  of  all  auto 
driver  trips  destined  for  the  sector.     The  important  acti- 
vities in  each  are: 


Zone  114 


Northeastern  University  and  the 
Boston  Art  Museum 


Zone  115 


Harvard  Medical  School 


Zone  116 


Fenway  Park,  which  had  the 
smallest  attraction  strength 


Zone  117 


Boston  University  and  Kenmore  Square 
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1963   HOURLY  PARKING  SPACE  DEMAND 

The  auto  accumulation  method  ^^was  used  to  estimate  1963 
parking  space  demand  for  the  selected  zones  in  Fenway- Jamaica 
Plain.     The  peak  demands  were  calculated  from  the   'in'  and 
'out*  driver  trips  as  indicated  by  Graphs  A-25  through  A-28. 

The  greatest  auto  accumulation  for  work  trips  in  all 
four  zones  occurred  from  10:00  AM  to  12  noon.     The  non-work  trip 
peak  varied:   Zone  114  peaked  at  7:00  PM,    Zone  115  at  10:00  AM 
Zone  116  at  8:00  PM  and  Zone  117  at  2:00  PM.     The  peak  accu- 
mulation for  combined  work  and  non-work  trips  appeared  at 
10:00  AM  in  Zones  114  and  115,   while  the  peaks  occrurred  at 
1:00  PM  in  Zone  116  and  2:00  PM  in  Zone  117. 

The  total  1963  estimated  hourly  parking  space  demand  for 
each  of  the  four  zones  was  Zone  114  -  4219,    Zone  115  -  6025, 
Zone  116  -  3144  and  Zone  117  -  4397,    or  a  combined  study  area 
total  of  17, 785 . 
1963   PARKING  TYPE  USAGE 

The  total  24  hour  parking  space  usage  for  the  combined 
zones  in  Fenway- Jamaica  Plain  was  49,019    (Table  A-5).     Of  this 
total  38.9%  constituted  on-street  parking,   59.0%  was  off-street 
and  only  2.1%  was  garage  space  parking. 

Comparing  usage  in  the  four  zones,   on-street  usage  ranged 
(1)     For  details  on  Methodology,   See  Chapter  III 
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Gr^p'n  A-  21 

JAMAICA  PI*IN  (116) 
1963  A'JTO  TRJT  ACCUMULATION  BY  PURPOSE 


Graph  A- 26 
FEN-WAY- J hVlAICA  TLAIN  (117) 
1°C3  AUTO  TRIP  ACCUMULATION  BY  PUP.POSE 


Massachusetts  D.P.W.,  Bureau  of  Transportation  Planning  and  Development 
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from  a  high  of  47.8%  to  a  low  of  33.8%  and  off-street  varied 
from  a  high  of  63.8%  to  a  low  of  49.6%.     Garage  parking  usage 
was  not  significant. 

The  hourly  usage  peaks  by  parking  type  are  portrayed  by 
Graphs  A-29  through  A-32.     Two  distinct  peaks  occurred  in 
Zone  114  at  8:00  AM  and  6:00  PM  with  a  minor  peak  at  1:00  PM. 
Zone  115  also  peaked  at  8:00  AM;  however,    it  had  three  minor 
afternoon  peaks  at  2:00  PM,    5:00  PM  and  7:00  PM.     Zones  116 
and  117  had  morning  peaks  occurring  at  7:00  AM  and  8:00  AM 
respectively.     Zone  116  had  several  afternoon  peaks,  each 
increasing  to  a  peak  at  7:00  PM,   while  Zone  117  had  two  de- 
clining afternoon  peaks. 
PURPOSE  OF   TRIPS   THAT  PARKED 

The  study  of  trips  by  purpose  to  Zones  114,    115,    116  and 
117  revealed  that  there  were  for  the  combined  total,    19,701  work 
vs.  24,069  non-work  trips 0     The  plotting  of   'ins'   for  the  four 
zones  as  shown  on  Graphs  A-33  through  A-36  indicated  three  zones 
with  work  trip  peaks  at  8:00  AM;   Zone  116  peaked  at  7:00  AM. 
Two  zones  -  115  and  117  -  had  secondary  peaks  at  2:00  PM  and 
1:00  PM  respectively. 

Each  zone  had  several  peaks  in  the  non-work  category. 
Zone  114  had  two  peaks  of  almost  equal  size  at  8:00  AM  and 
6:00  PM.  Both  Zones  115  and  117  had  peaks  at  8:00  AM  with 
secondary  peaks  in  the  afternoon.     The  major  non-work  peak 
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Graph  A-29 
FENWAY- JAMAICA  rLAIN  (114) 
196     HOURLY  PARKING  DEMAND  BY  PARKING  TYPE 
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FENWAY-JAMAICA  PLAIN  (115) 
1903  HOURLY  PARKING  DEMAND  BY  PARKING  TYPE 
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Graph  A-31 
FEKWAY-JAMUCA  PLAIN  (lit) 
1963  HOURLY  PACKING  DEMAND  BY  PARKING  TYPE 
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PE>"W,\y- JAMAICA  PUVIIi 
1963  nOt'Rlr  PARKING  DCKAi;.'.'  Wt  PARKING  TYTf 
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FENKAY-JAMAJCA  PLAIN  (1)4) 
1963  HOURLY  PARKING  DEMAND  BY  PURPOSE 
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Graph  A- 34 
FENWAY- JAMAICA  PLAIN  (115) 
1963  HOURLY  PARKIN?  DEMAND  BY  PURPOSE 


Massachusetts  D.P.W.,   Bureau  of  Transportation  Planning  and  Development 
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PEVWAY-JAMAICA  PLAIN  (116) 
1963  HOURLY  PARKINC  DEMAND  BY  rVRPOSE 
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Graph  A-36 
FENWAY- JAMAICA    PLAIN  (117) 
1963  HOURLY  PARKING  DEMAND  BY  PURPOSE 


Massachusetts  D.P.W..   Bureau  of  Transportation  Planning  and  Development 
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for  Zone  116  was  at  7:00  PM. 

Trip  characteristics  were  further  tabulated  by  eight 
purpose  categories    (Table  A-6) .     The  four  zone  total  of 
work  trips  represented  34.8%  of  all  trips.     The  four  zone 
total  for  non-work  trips  amounted  to  42.5%  while  'other' 
trips  constituted  a  significant  22.7%. 

The  work  trips  for  each  zone  ranged  from  a  high  of 
39.9%  in  Zone  115  to  a  low  of  22.5%  in  Zone  114.  Non-work 
trips  ranged  from  65.9%  to  29.3%.     Of  the  non-work  categories 
school  purposes  in  Zone  114  was  the  largest,   amounting  to 
40.2%.     Personal  Business  was  also  a  significant  category  in 
all  four  zones.     Shopping  showed  attraction  strength  in  only 
one  zone  -  116 0 

Of  all  the  1963  auto  driver  trips  entering  the  four 
study  zones,  more  than  77%  of  them    required  some  form  of 
parking o      (Table  A-6) . 
1990  ESTIMATED  PARKING  SPACE  DEMAND 

The  1990  estimated  parking  space  demand  was  calculated 
for  both  1990  Transportation  Plans  A  and  C.     The  space 
estimating  factor  technique  (1)  was  employed  to  make  these 
determinations . 

An  estimating  factor  value  was  determined  for  each  of 
the  four  zones  in  Fenway- Jamaica  Plain. 
(1)     See  Chapter  III  for  details  of  Methodology 
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The  factor     values  are  as  follows: 


Zone  114  — 
Zone  115  — 
Zone  116  — 
Zone  117  — 


-  .342 

-  .308 

-  .280 

-  .325 


These  factor  values  were  then  used  to  derive  the  1990 
estimated  parking  space  demands  for  the  study  area. 

TABLE  A- 7 

FENWAY- JAMAICA  PLAIN 
1990  ESTIMATED  PARKING  SPACE  DEMAND 


ZONE 


114 


115 


116 


117 


TOTAL 


COMBINED 
FACTOR  VALUE 

.342 

.308 

.280 


•    ESTIMATED  DEMAND 
1963  1990A  1990C 


325 


4219 


6025 


3144 


4396 


17784 


5982 


5642 


3378 


6632 


21634 


5819 


5727 


3461 


6410 


21417 


The  estimated  demand  for  1990  Plans  A  and  C  indicate  in- 
creases of  approximately  20%  from  1963.     The  analysis  of  the 
demands  in  the  entire  Fenway- Jamaica  Plain  sector  revealed 
an  increase  of  16%. 

Comparing  the  estimates  of  this  report  for  the  overall 
total  for  zones  114,  116  and  117  with  those  in  the  1968  BRA 
report  reveals  that  the  estimates  are  nearly  the  same.  The 
BRA  report  estimates  15,529  spaces,  while  this  report  esti- 
mates 15,992  for  the  1990  Plans  A  and  15,690  for  1990  Plan  C. 
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The  similar  projection  of  1990  parking  estimates  by  the 
BRA  and  by  this  report  seems  to  indicate  no  serious  parking 
problems  for  this  area  in  1990. 
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APPENDIX  B 
BROCKTON 

INTRODUCTION 

The  city  of  Brockton,   located  in  the  southern  portion  of 
the  Eastern  Massachusetts  Region,  had  a  1960  population  of 
72,813.     The  city  serves  as  a  central  shopping  and  business 
area  for  a  number  of  towns  in  the  immediate  vicinity.  At 
one  time,   shoe  manufacturing  was  its  primary  industry;  how- 
ever the  industrial  base  has  now  been  diversified. 

The  selected  zonal  study  area  in  Brockton  is  Zone  586, 
which  contains  the  downtown  shopping,  business  and  enter- 
tainment activities.     This  area  attracts  27%  of  all  auto 
driver  trips  made  in  the  city. 

Outside  of  the  selected  zonal  study  area  of  Brockton, 
three  shopping  centers  and  a  general  auto  service  area  also 
indicated  strong  attractions  for  trips.     Because  these  centers 
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generally  provide  the  necessary  parking  facilities,  estimated 
parking  space  demands  were  prepared  only  for  Zone  586    (See  map) 
1963   HOURLY  PARKING  SPACE  DEMAND 

The  auto  accumulation  method was  used  to  estimate  1963 
parking  space  usage  for  Zone  586  in  Brockton.     Based  on  the 
tabulations  of  the  hourly   'in'   and   'out'   auto  driver  trips, 
the  peak  demands  were  calculated.     This  data  is  represented 
on  Graph  B-l. 


an 
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Grspn  B-l 
BROCKTON 

1963  M'TO  TRIP  ACCl'MULATIOK  BY  PURPOSE 
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(1)     For  details  on  Methodology,    see  Chapter  III 
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The  peak  auto  accumulation  for  work  trips  occurred  at 
9:00  AM  with  a  demand  for  over  3690  spaces.     The  non-work 
peak  occurred  at  7:00  PM,    indicating  a  demand  of  nearly  1240 
spaces.     However,   the  peak  which  determines  the  1963  esti- 
mated parking  space  demand  occurred  at  10:00  AM.     By  summing 
the  hourly  work  and  non-work  peak,   the  zonal  peak  demand  of 
4465  spaces  was  calculated. 
1963  PARKING  TYPE  USAGE 

The  total  1963  24  hour  parking  space  usage  for  Zone  586 
was  19,858.     Of  this  total,   46.0%  comprised  on-street  parking 
and  52.9%  off-street  lots,    leaving  slightly  more  than  1%  in 
garage  parking.     The  total  usage  is  expected  to  be  larger  than 
peak  demand  because  of  the  turnover  or  multiple  usage  of  each 
space  during  a  24  hour  period.    (Table  B-l) 

TABLE  B-l 
BROCKTON 

1963   24  HOUR  PARKING  USAGE  BY  TYPE 

STREET'  LOT  GARAGE  GRAND 

ZONE  Free  Paid  Total    Free  Paid  Total    Free  Paid  Total  TOTAL 

586     6109  3016     9125     9664     851  10515       153       65       218  19858 
%         30.8  15.2     46.0     48.6     4.3     52.9         D8       .3  1.1 

The  hourly  usage  by  parking  type  indicates     peaks  at 
8:00  AM,    2:00  PM  and  7:00  PM  as  shown  by  Graph  B-2.  The 
greatest  demand  for  lot  parking  occurs  at  8:00  AM  and  again 
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at  7:00  PM,  while  the  street  demand  remains  quite  consistent 
with  a  general  peaking  in  mid-afternoon. 
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PURPOSE  OF  TRIPS   THAT  PARKED 

The  study  of  trips  to  Zone  586  by  purpose  revealed  that 
8462  work  vs0  10,973  non-work  trips  were  made.     When  the  hourly 
'ins'   are  plotted  as  in  Graph  B-3,   the  work  trip  peak  occurs 
at  8:00  AM  while  the  non-work  trip  peak  occurs  at  7:00  PM.  In 
addition  the  non-work  trip  purposes  have  secondary  peaks  at 
10:00  AM  and  2:00  PM  indicating  shopping  and  business  parking 
demands.     The  significant  7:00  PM  non-work  peak  reflects  the 
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additional  demand  created  by  the  area's  entertainment  activ- 
ities . 
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Trip  characteristics  were  further  tabulated  by  eight 
purpose 'categories   (Table  B-2) .     The  combined  non-work 
categories  amounted  to  40. '0%  of  the  total  trips,  while  work 
trips,   the  largest  single  category,   amounted  to  30.8%.  Of 
the  non-work  categories,  personal "business  comprised  the 
largest  percentage  with  13.3%  while  the   'school  purpose' 
constituted  the  least.     The  two  shopping  categories  combined 
represented  18.4%.     The   'other*  trips,  which  represent  29.1% 
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of  the  total  zonal  trips,  indicate  that  there  is  a  significant 
amount  of  serve  passenger,   change  mode  and  home  trip  activity. 

TABLE  B-2 
BROCKTON 

1963   TRIPS  BY  PURPOSE  TO  ZONE  586 
WORK  NON-WORK  OTHER 


586     8462  3664  952     16  1270  1950  3122     10974       7986  27422 
%         30.8  13.3  3c4     -       4.6     7.1  11.3       40.0  29.1 

Of  all  the  1963  auto  driver  trips  entering  Zone  586  more 
than  71%  of  them  required  some  form  of  parking.    (See  Table  B-2) 
1990  ESTIMATED   PARKING  SPACE  DEMAND 

The  1990  estimated  demand  was  calculated  for  both  1990 

Transportation  Plans  A  and  C.     The  space  estimating  factor 
(2) 

technique      was  employed  to  make  these  determinations. 

The  combined  accumulation  total  for  Zone  586  was  4,465. 
By  dividing  the  total  zonal   'ins'   of  27,422  into  4,465  a 
space  estimating  factor  value  of  .163  was  determined.  This 
factor  value  was  then  used  to  derive  the  1990  estimated  park- 
ing space  demand  for  Zone  586.      (See  Table  B-3). 

The  reduction  of  parking  space  demand  in  1990  for  Zone 
586  was  due  to  the  technique  employed  to  project  and  distri- 

(2)     See  Chapter  III  for  details  of  method. 
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bute  trips.     This  technique  assumed  that  the  trends  of  1952 
to  1963  would  continue,   producing  the  1990  decrease  in  Zone 
586.     However,   the  auto  driver  trips  in  1990  for  the  whole 
city  of  Brockton  increased  by  18.8%.     This  indicates  that  the 
parking  demand  in  the  shopping  centers  outside  of  the  core 
area  will  increase  and  represent  a  larger  portion  of  the 
parking  demand  than  the  study  zone  in  1990. 

TABLE  B-3 
BROCKTON 

1990  ESTIMATED  PARKING  SPACE  DEMAND 

COMBINED  ESTIMATED  DEMAND 

ZONE  FACTOR  VALUE  1963     1990A  1990C 

586  .163  4465       2824  2822 

Based  cn  the  possibility  that  parking  demand  in  Zone 
586  in  Brockton  will  decrease  in  1990,   it  is  recommended 
that  detailed  studies  be  made  of  the  present  parking 
situation  along  with  the  study  of  the  physical  and  econo- 
mic condition  of  the  downtown  area.     In  addition  the  city 
should  establish  a  program  of  continuous  evaluation  so  as  to 
be  in  a  position  to  recommend  parking  needs  as  the  physical 
and  economic  conditions  change  in  the  downtown  area. 
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APPENDIX  C 
CAMBRIDGE 

INTRODUCTION 

Cambridge,   located  on  the  north  side  of  the  Charles 
River  opposite  the  city  of  Boston,  had  a  1960  population 
of  107,716.     The  location  of  Harvard  and  MIT  in  Cambridge 
has  made  the  city  an  academically  oriented  community.  In 
addition  to  this,  however,   the  city  has  developed  a  large 
and  diverse  industrial  base. 

The  four  traffic  zones  selected  from  Cambridge  attracted 
more  than  53%  of  all  the  auto  driver  trips  requiring  some 
form  of  parking  in  Cambridge.     Of  these  four  zones,   two  are 
academically  oriented  -   (Zone  215  -  Harvard  and  Zone  218  - 
MIT) ,   one  is  industrially  oriented  -   (Zone  219)   and  one  is 
more  typical  of  a  central  business  area   (Zone     221)  .  The 
remaining  zones  in  the  city  did  not  indicate  large  attraction 
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although  several  small  areas  did  show  strength.     These,  how- 
ever, were  not  considered  for  this  study. 
1963  HOURLY  PARKING  SPACE  DEMAND 

The  auto  accumulation  method  ^^was  used  to  estimate  196? 
parking  space  demand  for  Zones  215,   218,    219  and  221  in  Cam- 
bridge.    The  peak  demands  were  calculated  from  the   'in'  and 
•out'   auto  driver  trips  as  indicated  by  Graphs  C-l  through  C-4* 

The  highest  auto  accumulation  for  work  trips  occurred  at 
10:00  AM  in  Zones  215  and  219  which  required  3979  and  5306 
spaces  respectively. 

In  Zones  218  and  221  the  peak  demand  by  work  trips  occur- 
red at  1:00  PM,   requiring  5168  and  2399  spaces  respectively. 
The  non-work  auto  accumulations  occurred  at  10:00  AM  for  Zone 
215  with  1448  spaces,    at  12:00  PM  for  Zone  219  with  561  spaces 
and  at  8:00  PM  for  zones  218  and  221,   which  required  512  and 
881  spaces  respectively.     The  time  of  zonal  peaks  also  varied. 
In  Zones  215  and  219  the  peak  occurred  at  10:00  AM,    in  Zone 
218  at  2:00  PM  and  in  Zone  221  at  12:00  PM. 

The  total  1963  hourly  parking  space  demand  for  the  four 
zones  was  Zone  215  -  5620,   Zone  218  -  5612,    Zone  219  -  5853 
and  Zone  221  -  2878  or  a  combined  total  of  19,963. 

(1)     For  details  on  Methodology,    see  Chapter  III 
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Graph  C-4 
CAMBRIDGE  (221) 
1963  AUTO  TRIP  ACCUMULATION  BY  PURPOSE 
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196  3   PARKING  TYPE  USAGE 

The  total  1963  24  hour  parking  space  usage  for  the 
combined  zones  in  Cambridge  was  58,915.     Of  this  total  49.1% 
was  on-street  parking,   48.1%  was  off-street  lots  and  2.8% 
was  garage  space    (Tciblc  C-l)  . 

Comparing  the  usage  in  the  four  zones,    on-street  park- 
ing varied  from  a  high  of  66.9%  in  Zone  221  to  a  low  of  25.3% 
in  Zone  218,  while  lot  parking  ranged  from  a  high  of  72.1% 
in  Zone  218  to  a  low  of  29.8%  in  Zone  221.     Garage  parking 
reached  a  high  of  4.0%  in  Zone  215;  however,    its  effect  on 

parking  usage  was  negligible.     When  the  combined  totals  are 
compared  street  and  lot  parking  vary  only  by  one  percent 

(street  -  49.1%  and  lot  48.1%). 

The  hourly  usage  peaks  by  parking  type  are  portrayed  by 
Graphs  C-5,   C-6,   C-7  and  C-8  for  Zones  215,    218,    219  and  221. 
In  three  zones  -  215,    218  and  219  -  the  highest  peaks  occur 
in  the  morning,   while  in  Zone  221  the  highest  peak  occurs  at 
5:00  PM.     The  afternoon  peak  in  Zone  221  reflects  this  area's 
function  as  a  central  business  and  shopping  district. 
PURPOSE  OF   TRIPS  THAT  PARKED 

The  study  of  trips  by  purpose  to  Zones  215,    218,  219 
and  221  revealed  that  for  the  combined  total,   there  were 
28,43  2     work  trips  vs.   20,855  non  work  trips.     The  plotting 
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Graph  C-7 
CAMBRIDGE  (219) 
19&3  HOURLY  FARKIHG  DEMAND  BY  PARKING  TYPE 
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of  the   'ins*   for  the  four  zones  as  shown  on  Graphs  C-9,  C-10, 
C-ll  and  C-12  indicated  that  the  work  trip  peaks  for  three 
zones  occurred  at  8:00  AM  while  the  work  trip  peak  for  Zone 
219  was  at  7:00  AM.     Work  trips  for  the  rest  of  the  day  were 
moderately  low  with  the  exception  of  a  secondary  peak  at 
1:00  PM  in  Zone  219.     The  non-work  trip  peaks  varied  from 
zone  to  zone.     Zone  215  had  the  greatest  peak  and  the.  most 
activity  with  four  distinct  peaks;   Zone  218  showed  the  least 
activities  for  non-work  trips. 

Trip  characteristics  were  further  tabulated  by  eight 
purpose  categories.      (Table  C-2)     The  four  zone  total  of  work 
trips  represented  40.2%  of  all  trips.     The  combined  non-work 
trips  amounted  to  29.5%,  while  a  significant  3  0.3%  comprised 
*  other '  trips  . 

Within  the  zones  the  work  trips  varied  from  a  zonal  high 
of  63.3%  to  a  low  of  26.4%.     The  non-work  trip  also  varied 
from  a  low  17.3%  to  a  high  of  35.3%.     Zones  215  and  218, 
which  are  school-oriented,   showed  significant  school  trips. 
Personal  business  trips  were  also  significant  in  all  zones. 
In  Zones  215  and  221,   the  category  of   'other'   trips  was 
important.     In  Zone  215,    34.5%  constituted   'other'  trips 
while  Zone  221  had  the  greatest  amount  with  41.0%;  the  re- 
maining two  zones  totaled  18.5%  and  17.3%  indicating  lesser 
degree  of  concern. 
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CAMBRIDGE  (221) 
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Therefore  of  all  the  1963  auto  driver  trips  entering 
the  four  study  zones  more  than  69.0%  of  them  required  some 
form  of  parking. 

1990  ESTIMATED   PARKING  SPACE  DEMAND 

The  1990  estimated  parking  space  demand   (Table  C-3) 
was  calculated  for  both  Transportation  Plans  A  and  C.  The 
space  estimating  factor  technique ^ ) was  employed  to  make 
these  determinations. 

An  estimating  factor  value  for  each  of  the  four  study 
zones  in  Cambridge  was  determined.     The  estimating  factor 
values  are: 

Zone  215  -  .240 
Zone  218  -  .477 
Zone  219  -  .413 
Zone  221  -  .134 

These  factor  values  were  then  used  to  derive  the  1990 
estimated  parking  space  demands  for  the  study  area. 

For  Transportation  Plans  A  and  C,   the  four  study 
zones  indicated  parking  space  increases  of  5%  to  13%.  The 
analysis  of  Cambridge  as  a  whole  revealed  that  its  increase 
would  be  about  12%.     Although  this  increase  for  the  study 
area  may  not  appear  to  indicate  a  serious  situation,  the 
provision  of  any  future  parking  may  well  become  critical  in 
such  a  highly  urbanized  area. 

(2)     See  Chapter  III  for  details  of  method 
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Therefore,    the  general  recommendation  that  parking  need  be 
a  prime  consideration  in  any  development  or  redevelopment  plan 
is  appropriate.     In  addition,    a  future  detailed  study  of  park- 
ing for  the  city  is  recommended. 

TABLE  C-3 
CAMBRIDGE 
1990  ESTIMATED  PARKING  SPACE  DEMAND 


ZONE 


COMBINED 
FACTOR  VALUE 


ESTMATED  DEMAND 
1963         1990A  1990C 


215 


.240 


5611 


5902 


6294 


218 


477 


5612 


5436 


5759 


219 


413 


5853 


7149 


7726 


221 


.  134 


2878 


2637 


2812 


TOTAL 


19954  21124 


22591 
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APPENDIX  D 


LAWRENCE 

INTRODUCTION 

The  city  of  Lawrence,    located  in  the  northern  section 
of  the  region  along  the  banks  of  the  Merrimack  River,  had  a 
1960  population  of  70,933.     In  the  early  development  of  Law- 
rence the  manufacturing  of  textiles  was  its  primary  industry. 
Since  the  exodus  of  textile  manufacturing  to  the  South, 
Lawrence  has  been  continually  diversifying  its  industrial 
base.     The  city  today  also  serves  as  a  shopping  center  for 
this  portion  of  the  region. 

The  study  area  selected  in  Lawrence  is  Zone  378.  This 
zone  attracted  more  than  45%  of  auto  driver  trips  requiring 
some  form  of  parking  in  the  city.     The  area  contains  most 
of  the  downtown  shopping  and  business  activities.  Other 
zones  in  Lawrence  were  too  large  to  warrant  any  realistic 
analysis  for  parking. 

D-l 


1963  HOURLY  PARKING  SPACE  DEMAND 

The  auto  accumulation  method ^ was  used  to  estimated  1963 
parking  space  usage  for  Zone  378  in  Lawrence.     The  peak  demands 
were  calculated  from  the   *  in '   and   'out'   auto  driver  trips  as 
shown  on  Graph  D-1. 


Massachusetts  D.P.W.,   Bureau  of  Trar.r-ortation  Planning  and  Development  EKRPP 

The  highest  auto  accumulation,  by  work  trips  occurred  at 
10:00  AM  with  a  demand  of  5080  spaces.     The  non-work  peak 
occurred  at     7:00  PM  with  a  demand  for  1485  spaces.  The 
combined  zonal  peak  was  at  10:00  AM  with  a  demand  of  6275 

(1)     For  details  on  Methodology,   see  Chapter  III 
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spaces.     This  combined  zonal  peak  was  determined  by  summing 
the  hourly  accumulation  for  both  work  and  non-work  trips. 
1963  PARKING  TYPE  USAGE 

The  total  1963  24  hour  parking  space  usage  for  Zone  378 
was  28,892.     Of  this  total,   49%  constituted  on-street  parking 
49.2%  was  off-street,   and  nearly  2%  was  in  garage  parking. 

TABLE  D-l 

LAWRENCE 

1963   24  HOUR  PARKING  USAGE  BY  TYPE 

Zone  Free  Paid  Total     Free  Paid  Total     Free  Paid  Total  TOTAL 

378  9472  4678  14150  12807  1428  14235  228  279  507  28892 
%         32.8  16.2     49.0     44.3     4.9     49.2       •  c8     1.0  1.8 


4  00(»- 


Massachusetts  D.P.W.,   Bureau  of  Transportation  Planning  and  Development 


EMRPP 


The  hourly  usage  by  parking  type  indicates  peaks  at  8:00  AM, 
4:00  PM  and  7:00  PM  as  shown  on  Graph  D-2.     The  peak  usage  for 
lot  parking  occurs  at  7:00  AM  while  street  parking  peak  usage 
occurs  at  4:00  PM.     The  level  usage  by  parking  type  remains 
quite  constant  from  9:00  AM  to  8:00  PM  at  about  1650  spaces. 
PURPOSE   OF   TRIPS   THAT  PARKED 

The  study  of  trips  to  Zone  378  by  purpose  revealed  that 
of  the  26,258  trips  requiring  parking,    10,948  were  work  and 
15,310  were  non-work  trips.     When  the  hourly   'ins'   are  plotted 
as  on  Graph  D-3  the  work  trip  peak  occurred  at  7:00  AM,  while 
non-work  trip  peaks  occurred  at  10:00  AM,   4:00  PM  and  the 
largest  at  7:00  PM.     The  mid-morning  and  mid-afternoon  non- 
work  peaks  reflect  the  business  and  shopping  activities  of 
Zone  378.     The  larger  7:00  PM  peak  for  non-work  indicates  that 
the  Lawrence  downtown  area  has  significant  evening  activities. 

Trip  characteristics  were  further  tabulated  by  eight 
purpose  categories    (Table  D-2).     Work  trips  to  Zone  378  con- 
stituted 29.2%  of  the  zone's  total,   while  the  combined  non- 
work  categories  amounted  to  40.9%.     Of  the  non-work  categories 
Personal  Business  was  the  largest  with  13.4%,    reflecting  the 
large  business  activities  in  Zone  378.     The  combined  shopping 
categories  constituted  18.7%.     The   'other'   trips  have  signifi- 
cance in  that  they  represented  29.8%  of  the  zone's  total  trips. 


D-6 


i  \ 
I  \ 
I  \ 


Work 

Non-work 


f  \ 


•  s 


12 


3 

piTl 


pm 


Graph  D-3 
LAWRENCE 

1963  HOURLY   PARKIHC,  DEMAND  BY  PURPOSE 


Massachusetts  D.P.W.,   Bureau  of  Transportation  Plar.nina  and  Development  LMKTP 


Therefore,   of  all  the  1963  auto  driver  trips  entering 
Zone  378  more  than  71%  of  them  required  some  form  of  parking 

TABLE  D-2 
LAWRENCE 

1963   TRIPS  BY  PURPOSE  TO  ZONE  378 


WORK  NON-WORK  OTHER  TOTAL 

Per  Shop  Shop  Non- 
Work     Bus  Rec     Sch  Soc  Conv  GAF  Work     Other  Total 
ZONE         1         2  3         4  5           7       8  Total  0-6-9 

378     10948  5036  1123     240  1872  3341  3698  15310  11170  37428 

%          29.2  13.4  2.9       .6  5.0  8.9     9.8  40.9  29.8 
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1990  ESTIMATED   PARKING  SPACE  DEMAND 

The  1990  estimated  parking  space  demand   (Table  D-3)  was 
calculated  for  both   1990  Transportation  Plans  A  and  C.  The 
space  estimating  factor  technique  was  employed  to  make  these 
determinations . 

The  combined  auto  accumulation  total  for  Zone  378  was 
6275.     Dividing  thxs  by  the  total   'ins'   of  37,428,    a  space 
estimating  factor  value  of  .167  was  determined.     This  factor 
value  was  then  used  to  derive  the  1990  estimated  parking 
space  demand  for  Zone  378. 

TABLE  D-3 
LAWRENCE 

1990  ESTIMATED  PARKING  SPACE  DEMAND 

COMBINED  ESTIMATED  DEMAND 

ZONE  FACTOR  VALUE  1963        1990A  1990C 

378  .167  6275       3054  3083 

The  reduction  of  parking  demand  in  1990  for  Zone  378  was 

a  result  of  the  technique  employed  to  project  and  distribute 

trips.     This  technique  assumed  that  the  trends  of  1952  to  1963 

would  continue,   thereby  producing  more  than  a  50%  decrease  in 

1990.     The  analysis  of  auto  driver  trips  in  the  entire  city 

also  revealed  a  decrease  in  demand  of  more  than  30%.  These 

figures  all  tend  to  indicate  that  the  Lawrence  commercial  and 

industrial  activities  may  be  in  a  declining  trend.  However, 
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if  the  trend  is  changed  by  future  development  of  redevelop- 
ment planning  it  is  recommended  that  parking  needs  be  one 
of  the  prime  considerations.     Consideration  should  be  given 
to  the  detailed  parking  report  which  the  city  of  Lawrence 
is  currently  undertaking. 
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APPENDIX  E 
LOWELL 

INTRODUCTION 

The  city  of  Lowell,    located  along  the  Merrimack  River 
in  the  northwestern  section  of  the  EMRPP  region,  had  a  pop- 
ulation of  92,107  in  1960.     Lowell  has  always  been  an  indus — 
trial  city  with  textiles  being  the  major  industry.  However, 
since  the  move  of  textiles  to  the  South,   Lowell  has  been 
actively  diversifying  its  industrial  base. 

The  area  selected  for  analysis  consists  of  Zones  398 
and  406.     These  two  zones  attracted  more  than  37%  of  all 
the  trips  made  in  the  Lowell  area  requiring  some  form  of 
parking.     Two  other  zones   (403  and  399)   indicated  attraction 
powers;  however,   their  large  size  precluded  any  effective 
parking  analysis. 

The  two  selected  study  zones   (398  and  406)   represent  a 
majority  of  the  central  business  district  and  a  large  portion 
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of  Lowell's  industrial  complex.     The  Lowell  downtown  area 
serves  as  a  shopping  center  for  the  surrounding  communities 
which  are  outside  of  the  Boston  core  influence. 
1963  HOURLY  PARKING  SPACE  DEMAND 

The  auto  accumulation  method (^)was  used  to  estimate  1963 
parking  space  demand  for  Zones  398  and  406  in  Lowell.  The 
peak  demands  were  calculated  from  the   'in'   and   'out'   auto  dri- 
ver trips  as  portrayed  by  Graphs  E-l  and  E-2. 

The  highest  auto  accumulation  by  work  trips  in  Zone  398 
occurred  at  11:00  AM  which  indicated  a  demand  for  2519  spaces. 
In  Zone  406  the  peak  occurred  at  10:00  AM  with  a  demand  for 
1983  spaces o       The  non-work  peak  occurred  at  7:00  PM  in  both 
zones.     The  non-work  peak  demand  was  597  spaces  for  Zone  398 
and  556  spaces  for  Zone  406.     The  zonal  peak  for  each  zone 
occurred  during  the  same  time  period  as  did  the  work  trip 
peaks.     The  1963  estimated  parking  space  demand  of  3177  for 
Zone  398,    and  2437  for  Zone  406  combined  to  a  total  of  5614. 
1963   PARKING  TYPE  USAGE 

The  total  1963  24  hour  parking  space  usage  for     the  two 
zones  in  Lowell  was  22,814.     Of  this  combined  total  46.9% 
constituted  on-street  parking     and  52.6%  was  off-street. 
Garage  parking  was  negligible  with  0.5%.    (Table  E-l). 

(1)     For  details  on  Methodology,    see  Chapter  III 
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TABLE  E-l 
LOWELL 

1963   24  HOUR  PARKING  USAGE  BY  TYPE 


TAT 

GARAGE 

Zone 

Free 

Paid 

Total 

Free 

Paid 

Total 

Free 

Paid 

Total 

TOTAL 

398 

3495 

2649 

6144 

4501 

1028 

5529 

49 

49 

11722 

% 

29.8 

22.6 

52.4 

38.4 

8.8 

47.2 

.4 

.4 

406 

3582 

975 

4557 

6013 

447 

6460 

75 

75 

11092 

% 

32.3 

8.8 

41.1 

54.2 

4.0 

58.2 

.7 

.7 

TOTAL 

7077 

3624 

10701 

10514 

1475 

11989 

75 

49 

124 

22814 

% 

31.0 

15.9 

46.9 

46.  1 

6.5 

52.6 

.3 

.2 

.5 

Graphs  E-3  and  E-4  portray  the  hourly  usage  peaks  by  park- 
ing type  for  Zones  398  and  406.     Three  peaks  developed  in  Zone 
398  at  7:00  AM,    1:00  PM  and  7:00  PM.     The  7:00  AM  and  1:00  PM 
peaks  declined  gradually  indicating  a  relatively  constant 
level  of  parking  usage.     This  was  not  as  true  in  Zone  406 
which  had  several  peaks;   the  major  peak  was  at  7:00  AM  with 
lesser  declining  peaks  at  l:-00  PM,   4:00  PM  and  7:00  PM.  The 
hourly  peak  usage  in  Zone  398  would  indicate  more  short  term 
parking  than  the  peaks  in  Zone  406. 
PURPOSE   OF   TRIPS   THAT  PARKED 

The  study  of  trips  by  purpose  to  Zones  398  and  406  re- 
vealed that  the  combined  total  was  9,029  work  vs.   12,336  non- 
work  trips.     When  the  hourly   'ins'  were  plotted  as  in  Graphs 
E-5  and  E-6,   the  work  trip  peaks  occurred  at  7:00  AM  in  Zone 
398  and  at  8:00  AM  in  Zone  406.     The  non-work  trip  peak  in 
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both  zones  occurred  at  7:00  PM;   each  zone  had  several  other 
less  significant  non-work  peaks. 

Trip  characteristics  were  further  tabulated  by  eight 
purpose  categories    (Table  E-2)  .     In  the  two  zones  total  work 
trips  amounted  to  31.5%  of  the  total  trips  -while  the  com- 
bined non-work  amounted  to  42.8%.     The   'other'   trips  repre- 
sented 25.7%. 

TABLE  E-2 
LOWELL 

1963   TRIPS  BY  PURPOSE  TO  ZONES 


WORK 

NON- 

-WORK 

OTHER 

Per 

Shop 

Shop 

Non- 

GRAND 

Work 

Bus . 

Rec . 

Sch. 

Soc. 

Conv. 

GAF 

Work 

Other 

TOTAL 

ZONE 

1 

2 

3 

4 

5 

7 

8 

Total 

0-6-9 

398 

5161 

2615 

544 

68 

341 

848 

1845 

6261 

3163 

14585 

% 

35.3 

17.9 

3.7 

.4 

2.3 

5.8 

12.6 

42  .9 

21.6 

406 

3918 

2067 

229 

39 

■  600 

1442 

1698 

6075 

4260 

14253 

% 

27.4 

14.5 

1.6 

.2 

4.2 

10.1 

11.9 

42  .6 

29.8 

TOTAL 

9079 

4682 

773 

107 

941 

2290 

3543 

12336 

7423 

28838 

% 

31.5 

16.2 

2.7 

.4 

3.3 

7.9 

12.3 

42.8 

25.7 

Both  zones  had  almost  equal  amount  of  combined  non-work 
trips    (Zone  398  -  42.9%,   Zone  406  -  42.6%).     Personal  Business 
constituted  the  largest  non-work  category  in  both  zones  - 
17.9%  in  Zone  398  and  14.5%  in  Zone  406 0     The  work  trips 
differed  with  35.3%  in  Zone  398  and  27.4%  in  Zone  406 0 
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The  other  trips  totaled  25 „ 7%  and  should  be  considered  signi- 
ficant . 

Therefore,   of  all  the  1963  auto  driver  trips  entering 
Zones  398  and  406  more  than  74%  of  them  required  some  form  of 
parking . 

1990  ESTIMATED   PARKING  SPACE  DEMAND 

The  1990  estimated  parking  space  demand    (Table  E-3)  was 

calculated  for  both  1990  Transportation  Plans  A  and  C.  The 

(2 ) 

space  estimating  factor  technique  'was  employed  to  make  these 
determinations . 

An  estimating  factor  value  was  determined  for  both  study- 
zones  in  Lowell.     Zone  398  had  a  combined  accumulation  total 
of  3177  and  a  total  zonal   'ins'   of  14,585  making  the  factor 
value   .218.     Zone  406  had  a  factor  value  of  .171  based  on  a 
total  combined  accumulation  of  2437  and  a  total  zonal  'ins' 
of  14,253.     These  value  factors  were  then  used  to  derive  the 
1990  estimated  parking  space  demands  for  the  study  area. 

The  reduction  of  parking  space  demand  in  1990  for  the 
two  study  zones  was  due  to  the  technique  employed  to  project 
and  distribute  trips.  This  technique  assumed  that  the  trends 
of  195  2  to  1963  would  continue,  thereby  producing  a  decrease 
of  more  than  20%  in  the  two  zones  for  1990.  Analysis  of  the 
1990  auto  driver  trips  to  the  entire  city  revealed  the  park- 
(2)     See  Chapter  III  for  details  of  method 
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ing     space  demand  increased  by  more  than  12%.     This  city  wide 
increase  reflects  that  commercial  and  industrial  activities 
are  projected  to  increase  in  the  city  but  not  in  the  two 
downtown  zone  study  areas. 

TABLE  E-3 
LOWELL 

1990  ESTIMATED  PARKING  SPACE  DEMAND 

COMBINED  ESTIMATED  DEMANDS 

ZONE  FACTOR  VALUE  1963       1990A  1990C 

398  .218  3177       2572  2522 

406  .171  2437       1779  1766 

TOTAL  5614       4351  4288 

What  can  be  anticipated  as  1990  parking  demand  will 
depend  on  any  future  change  and  physical  condition  of  the 
study  area. 

Three  possibilities  exist: 

1.  The  1990  demand  will  decrease  as  indicated  if 
nothing  is  done  to  strengthen  Zones  398  and  406. 

2.  The  1990  demand  will  remain  the  same  as  the  1963 
demand  if  this  study  area  continues  to  operate 
and  strengthen  its  position  by  minor  improvements 
and  replacements. 

3.  The  1990  demand  will  increase  with  the  undertaking 
of  vast  redevelopment  programs.     If  this  step  were 


« 

undertaken,   then  it  is  recommended  that  the  parking 
situation  be  considered  as  a  major  element  of  any 
redevelopment  program. 
Based  on  the  possibility  that  parking  in  the  selected 
study  areas  will  decrease  in  1990,    it  is  recommended  that 
detailed  studies  be  made  of  the  present  parking  situation 
along  with  the  study  of  the  physical  and  economic  condition 
of  the  downtown  area. 
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APPENDIX  F 
LYNN 

INTRODUCTION 

The  city  of  Lynn,    located  to  the  northeast  of  Boston, 
had  a  1960  population  of  94,478.     The  major  employer  in 
Lynn  is  the  General  Electric  Company. 

The  area  to  be  analyzed  consists  of  two  zones  -  288 
and  296.     The  activity  in  Zone  288  is  primarily  due  to 
General  Electric  Company,   while  Zone  296  might  be  considered 
to  represent  the  central  business  area.     The  auto  driver 
trips  attracted  by  these  two  zones  represent  44%  of  all  the 
auto  driver  trips  in  Lynn  which  required  some  form  of  parking. 

Three  other  zones    (289,    294,    295)   indicated  attraction 
strengths;  however,   their  large  size  precluded  any  realistic 
analysis.      (See  map) 
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1963  HOURLY  PARKING  SPACE  DEMAND 

The  auto  accumulation ^ ^method  was  used  to  estimate  1963 
parking  space  demand  for  Zones  288  and  296  in  Lynn.     The  hourly 
peak  demands  were  calculated  from  the   'in'   and   'out'  auto  dri- 
ver trips  as  indicated  on  Graphs  F-l  and  F-2. 

In  both  zones  the  highest  accumulation  by  work  trips 
occurred  at  2:00  PM,   Zone  288  with  a  demand  of  6696  spaces  and 
Zone  296  with  3215  spaces.     The  non-work  peaks  did  not  occur 
in  the  same  time  period.     The  peak  non-work  demand  for  Zone 
288  was  645  spaces  at  7:00  PM  while  the  demand  in  Zone  296  was 
655  spaces  at  8:00  PM.     The  combined  zonal  peaks  were  6892  at 
2:00  PM  for  Zone  288  and  3838  at  1:00  PM  for  Zone  '296.  There- 
fore,   the  1963  hourly  parking  space  demand  for  the  two  zones 
was  6802  and  3838  for  a  combined  total  of  10640. 
1963   PARKING  TYPE  USAGE 

The  total  1963  24  hour  parking  space  usage  for  the  com- 
bined zones  in  Lynn  was  29,483.     Of  this  total  73.3%  was  off- 
street  lot  parking  and  26.2%  was  on-street  parking.  Garage 
parking  was  negligible  with  0.5%.      (Table  F-l) 

The  93.8%  lot  usage  in  Zone  288  indicates  the  effect 
General  Electric  Company  or  an  industrial  complex  has  on 
parking  requirements.     The  distribution  of  usage  by  type  is 
more  typical  in  Zone  296    (Street  45.6%,    Lot  54.1%)  reflecting 
(1)     For  details  on  Methodology,    see  Chapter  III 
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its  function  as  a  central  business  area. 

TABLE  F-l 
LYNN 

1963   24  HOUR  PARKING  USAGE  BY  TYPE 


STREET 

LOT 

GARAGE 

Zone 

Free 

Paid 

Total 

Free 

Paid 

Total 

Free 

Paid 

Total 

TOTAL 

288 

778 

778 

12679 

714 

13393 

76 

35 

111 

14282 

% 

5.4 

5.4 

88.8 

5.0 

93.8 

.5 

.3 

.8 

296 

34  65 

3469 

6934 

7204 

1027 

8231 

36 

36 

15201 

% 

22.8 

22.8 

45.6 

47.4 

6.7 

54.  1 

.3 

.3 

TOTAL 

4243 

3469 

7712 

19883 

1741 

21624 

112 

35 

147 

29483 

% 

14.4 

11.8 

26.2 

67.4 

5.9 

73.3 

.4 

.1 

.5 

Graph 

s  F-3 

and  F- 

-4  portray 

the  hourly 

usage 

peaks 

by 

parking  type  for  zones  288  and  296.     Three  peaks  appeared  in 
Zone  288  at  7:00  AM,      2:00  PM  and  7:00  PM,   while  two  peaks  - 
8:00  AM  and  10:00  PM  -  occurred  in  Zone  296.     The  most  extreme 
peak  occurred  in  Zone  288  at  7:00  AM  reflecting  the  need  for 
work  purpose  parking.     The  peaks  in  Zone  296  were  moderate 
with  a  more  consistent  level  of  demand  reflecting  the  area's 
business  purpose  activities. 
PURPOSE  OF  TRIPS   THAT  PARKED 

The  study  of  trips  by  purpose  to  Zones  288  and  296  re- 
vealed that  the  combined  total  was  16,206  work  vs.  13,723 
non-work.     When  the  hourly   'ins'   are  plotted  as  in  Graphs 
F-5  and  F-6,    the  major  work  trip  peak  occurs  at  7:00  AM  in 
Zone  288  with  a  lesser  peak  at  2:00  PM.     In  Zone  296  the 
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largest  peak  occurs  at  8:00  AM  and  a  lesser  peak  at  1:00  PM. 
The  non-work  trips  have  several  peaks  indicating  a  more  con- 
sistent level  of  parking  demand.     The  peak  for  non-work  trips 
occurs  at  2:00  PM  in  Zone  296  and  at  7:00  PM  in  Zone  288. 

Trip  characteristics  were  further  tabulated  by  eight 
purpose  categories    (Table  F-2) .     Total  work  trips  in  the  two 
zones  amounted  to  44.2%  of  the  total  trips  while  the  com- 
bined non-work  trips  amounted  to  37.4%.       The  'other '  trips 
represented  18.4%. 

Individually  Zone  288  had  56.4%  work  trips  vs.  29.1% 
combined  non-work  trips.     Zone  296  had  33.2%  work  trips  vs. 
44.8%  combined  non-work.     Of  the  non-work  categories,  Shop- 
ping GAF  had  the  greatest  activity  for  both  zones.  School 
trips  for  both  zones  were  negligible.      'Other'  trips  were 
not  significant  in  Zone  288  with  only  14.3%;  however,  Zone 
296  indicated  21.9%  showing  some  significance. 


TABLE  F-2 
LYNN 

1963   TRIPS  BY  PURPOSE  TO  ZONES 


WORK 

NON- 

-WORK 

OTHER 

GRAND 

Per 

Shop 

Non- 

TOTAL 

Work 

Bus . 

Rec . 

Sch. 

Soc . 

Conv. 

GAF 

Work 

Other 

ZONE 

1 

2 

3 

4 

5 

7 

8 

Total 

0-6-9 

288 

9759 

1367 

876 

153 

1113 

1532 

5041 

2489 

17289 

% 

56.4 

7  -9. 

5.0 

.8 

6.4 

8.8 

29.1 

14.3 

296 

6447 

2960 

675 

125 

775 

980 

3167 

8682 

4247 

19376 

% 

33.2 

15.2 

3.4 

.6 

3.9 

5.0 

16.3 

44.8 

21.9 

TOTAL 

16206 

4327 

1551 

125 

928 

2093 

4699 

13723 

6736 

36665 

% 

44.2 

11.8 

4.2 

.3 

2.5 

5.7 

12.8 

37.4 

18.4 
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Therefore,   of  all  the  1963  auto  driver  trips  entering 
Zones  288  and  296  more  than  81.6%  of  them  required  some  form 
of  parking. 

1990  ESTIMATED  PARKING  SPACE  DEMAND 

The  1990  estimated  parking  space  demand   (Table  F-3)  was 

calculated  for  both  1990  Transportation  Plans  A  and  C.  The 

(2) 

space  estimating  factor  technique  was  employed  to  make  these 
determinations . 

TABLE  F-3 
LYNN 

1990  ESTIMATED  PARKING  SPACE  DEMAND 

COMBINED  ESTIMATED  DEMAND 

ZONE  FACTOR  VALUE  1963      1990A  1990C 

288  .393  6802     6080  6097 

296  .198  3838     2251  2292 

TOTAL  10640     8331  8389 

The  study  area  in  Lynn  consisted  of  two  zones;  therefore 

an  estimating  factor  value  was  determined  for  each.     Zone  288 

had  a  combined  accumulation  of  6802  and  a  total  zonal  'ins' 

of  17,289  making  the  factor  value  .393.     Zone  296  had  a  factor 

value  of  .198  based  on  a  combined  accumulation  of  3838  and  a 

total  zonal   'ins*   of  19,376.     These  factor  values  were  then 

used  to  derive  the  1990  estimated  parking  space  demands  for 

the  study  area. 

(2)     See  Chapter  III  for  details  of  method 


F-10 


The  reduction  of  parking  space  demand  in  1990  for  the 
two  study  zones  was  due  to  the  technique  employed  to  project 
and  distribute  trips.     This  technique  assumed  that  the  trends 
of  1952  to  1963  would  continue  thereby  producing  a  decrease 
of  more  than  20%  in  the  two  zones  for  1990.     The  analysis 
of  the  city  as  a  while  also  revealed  a  decrease  in  parking 
demand  of  109  spaces  based  on  1990  auto  driver  trips.  '  This 
total  community  decrease  reveals  that  in  the  future  Lynn 
will  play  a  smaller  role  as  a  sub-center  of  commercial  and 
business  activity  for  the  EMRPP  region. 
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APPENDIX  G 
QUINCY 

INTRODUCTION 

The  city  of  Quincy,    located  south  of  Boston,  had  a  1960 
population  of  87,409.     The  city  serves  as  a  shopping  and 
business  area  for  the  many  southern  coastal  communities, 
Quincy,   the  birthplace  of  two  of  our  Presidents,  has  many 
historic  landmarks.     The  outstanding  industry  in  the  city 
is  the  Fore  River  Ship  Yard  employing  persons  from  all  over 
Eastern  Massachusetts.     The  city  also  has  an  important  natu- 
ral resource,  "Quincy  Granite",  which  is  still  quarried. 

The  area  selected  for  study  was  Zone  554.     This  zone 
contains  the  majority  of  Quincy* s  shopping  and  business 
activities o     More  than  27%  of  all  auto  driver  trips  in  the 
city  requiring  parking  are  attracted  to  Zone  554.     The  resur- 
gence of  this  area  is  the  result  of  a  revitalization  program 
by  merchants  and  city  officials  serveral  years  ago.     By  pro- 
viding off-street  parking  in  the  rear  of  the  existing  stores, 
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not  only  was  the  downtown  shopping  complex  saved  but  in  effect 
a  downtown  shopping  plaza  or  center  was  created. 

Although  the  1963  data  did  not  indicate  Zones  563,    564  and 
565  to  be  major  attractors,   the  recent  growth  of  activities  at 
General  Dynamics  Shipyards  would  indicate  possible  parking  de- 
mand problems  in  the  future.     Presently  the  parking  is  in  off- 
street  lots;  however,  with  the  added  development  pressures  this 
situation  may  change. 
1963  HOURLY  PARKING  SPACE  DEMAND 

The  auto  accumulation  method  was  used  to  estimate  1963 
parking  space  demand  for  Zone  554  in  Quincy.     The  hourly  peak 
demands  were  calculated  from  the   'in'   and   'out'   auto  driver 
trips  and  are  shown  on  Graph  G-1. 
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The  highest  auto  accumulation  by  work  trips  occurred  at 
1:00  PM  showing  a  demand  for  2497  spaces.     The  zone  peak  of 
the  1963  hourly  parking  demand  for  Zone  554  was  at  1:00  PM 
requiring  3873  spaces.     This  zonal  peak  is  determined  by 
summing  the  hourly  work  and  non-work  r>eaks. 

1963   PARKING  TYPE  USAGE 

The  total  1963  24  hour  parking  space  usage  for  Zone  554 
was  17,506.  Of  this  total  45.6%  was  on-street  and  53.8%  was 
off-street.     Garage  parking  in  this  zone  was  negligible  at  .6%. 

TABLE  G-l 
QUINCY 

1963   24  HOUR  PARKING  USAGE  BY  TYPE 

STREET  LOT  GARAGE  GRAND 

Zone  Free  Paid  Total     Free  Paid  Total     Free  Paid  Total  TOTAL 

554     3370  4602     7972     8338  1089     9427       109       -         109  17506 
%         19.3  26.3     45.6     47.6     6.2     53.8         .6       -  .6 

As  shown  in  Graph  G-2  the  hourly  usage  by  parking  type 
indicates  four  descending  peaks.     The  highest  peak  occurred 
at  9:00  AM,    followed  by  peaks  at  1:00  PM,   4:00  PM  and  7:00  PM. 
The  usage  of  on-street  parking  is  nearly  constant  from  8:00  AM 
to  3:00  PM  with  the  greatest  peak  at  4:00  PM,   then  declining 
sharply  which  reflects  late  afternoon  short  term  parking. 
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PURPOSE  OF   TRIPS   THAT  PARKED 

The  study  of  trips  to  Zone  554  by  purpose  revealed  that 
of  the  16,850  trips  requiring  parking     5,369  were  work  and 
11,481  were  non-work  trips 0     When  the  hourly  'ins'  are  plotted 
as  in  Graph  G-3,   work  trips  have  two  distinct  peaks,   a  major 
one  at  8:00  AM  and  a  minor  one  at  1:00  PM0     The  plotted  non- 
work  trips  indicate  four  peaks,   three  of  which  are  nearly 
equal  at  10:00  AM,    1:00  PM  and  7:00  PM  and  a  lesser  one  at 
3:00  PM. 
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Trip  characteristics  were  further  tabulated  by  eight 
purpose  categories   (Table  G-2).     Work  trips  to  Zone  554 
constituted  25.5%  of  the  zone's  total,  while  the  combined 
non-work  categories  amounted  to  54.5%.     Shopping  GAF  was 
the  largest  non-work  category  at  27.2%  reflecting  the  impor- 
tance of  shopping  in  Zone  554.     The  'other'   trips  at  19.9% 
of  the  total  are  not  considered  to  be  of  real  significance. 

Therefore  more  than  80%  of  all  auto  driver  trips 
entering  Zone  554  required  parking. 
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TABLE  G-2 
QUINCY 

1963   TRIPS  3Y  PURPOSE  TO  ZONE  554 

WORK  NON-WORK  OTHER  TOTAL 

Per  Shop  Shop  Non- 

ZONE     Work     Bus  Rec  Sch  Soc  Conv  GAF  Work     Other  TOTAL 

1         2  3       4       5         7       8  Total  0-6-9 

554  5369  2946  287  270  4S2  1758  5738  11481  4191  21041 
%  25.5  14.0  1.3  1.2  2.2     8.3  27.2       54.5  19.9 

1990  ESTIMATED  PARKING  SPACE  DEMAND 


The  1990  estimated  parking  space  demand    (Table  G-3)  was 
calculated  for  both  1990  Transportation  Plans  A  and  C.  The 
space  estimating  factor  technique was  employed  to  make 
these  determinations. 

TABLE  G-3 
QUINCY 

1990  ESTIMATED   PARKING  SPACE  DEMAND 

COMBINED  ESTIMATED  DEMAND 

ZONE  FACTOR  VALUE  196  3        1990A  1990C 

554  .184  3873       2908  2931 

The  combined  estimating  factor  value  of   . 184  was  deter- 
mined by  dividing  the  total  zonal   'ins'    (21041)    into  the 
combined  accumulation  total    (3873)    for  Zone  554. 

The  1990  estimated  parking  space  demand  was  determined 
for  Zone  554  by  using  the  combined  factor  value. 
(2)     See  Chapter  III  for  details  of  method 
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The  reduction  of  parking  space  demand  in  1990  for  Zone 
554  was  due  to  the  technique  employed  to  project  and  distri- 
bute trips.     This  technique  assumed  that  the  trends  of  1952 
to  1963  would  prevail,    thereby  producing  the  1990  decrease 
in  Zone  554.     However,    the  auto  driver  trips  in  1990  for  the 
whole  city  of  Quincy  increased  by  17.3%. 

With  the  possibility  of  decreasing  parking  demand,  it 
is  recommended  that  a  detailed  parking  study  be  undertaken 
by  the  city.     This  study  should  be  done  in  conjunction  with 
a  study  of  the  present  and  future  physical  and  economic  con- 
dition of  the  central  core  area   (Zone  554) . 
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